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THE ARID REGION. | Fe 


a inquiry into the progress and present condition of irrigation: in 
$s country necessarily involves a consideration of the extent and chats.133ee 
er of the area within which the annual rain-fall is not sufficient for 
Sianatrial uses of the people. Such aninquiry, broadly defined,in- 
1s the extent of the fall of rains or snow within the area indicated ; ga * 
o the evidence obtained as to increase or decrease of precipitation 

ting from agricultural settlement or of pastoral occupation, the 
ase of humidity of earth or air, the pesuaguian gt the timber arnty Bae § 


Ration and economy, abe the Slavs and Pee ees duncan | 
‘e than any of these, however, it relates itself fundamentally to the — 
gest questions of physical geography. The topographical configura-, 
involves, indeed it controls, the whole matter of aridity, because 
etermines all climatic considerations. The probability of ‘reclama- 
1 by means of irrigation is primarily by the configuration of a given 
rographic area. 
neidentally, the questions arising from deforesting, on the one hand, 
_of arboriculture, on the other, are related to the inquiry, and have , 
brought out to some extent. The aim has been to give the actual =~ 
acts upon these subjects, so far as they could be supplied from obser- 
van on, experience, experiments, and realized results. This effort has 
been measurably successful. It has brought together a mass of facts 
observations that shed much light on ‘the questions involv ed, giv- 
» broader idea of the importance of irrigation, and adding greater 
ne to a very large area of the United States, of whose agricultural 
pabilities but small account has heretofore been taken. It will be 
Ve oped by the facts herein presented that the area of the irreclaim- 
arid lands within the boundaries of the Union is, comparatively = _ 
king, quite moderate in its extent. There is, however, avery large 95 
, embracing at least one third of our total land service, wherein the =~ 
‘supply, whether subterranean and surface-fiow or in the form of ee 
jitation, is both inadequate and irregular in character. ais Se 
pastern boundary of this great area may at present be by nee i 
eer hundredth meridian of west Pong aes, . The WOStERE “s 
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curately the Coast Range of California would be the line. The north- 
ern boundary is the British territorial line west from the one hundredth 
degtee to the summit of tle Sierras, or the one hundred and twentieth — 
meridian. Following the summits of the main range, the northwest line 
would deflect to the central portion of Oregon, following the southwest- 
erly bend of the mountains down to the northern boundary of Califor- 
nia. The southern limit of this dry area would be the northern line of 
Mexico, and thence south by east, along the Valley of the Kio Grandes. eens 
down to the Gulf of Mexico. The area then, east and west, through 1tS 
central and larger portion, runs from the one hundredth mneridiall tO 
the one hundred and twenty-fourth degree of west longitude, and in ite: Som 
greatest prolongation north and south from the forty-third to the — Med SY % 
twenty-seventh degree of latitude. In its more northern portionitrans 
| 

{ 


east and west from the ninety-eighth to the one hundred and twentieth  — 
degree of west longitude. The larger portion from north tosouthis 
embraced between the thirty-second and forty-third degrees of latitude, ¢ heal 
with the sub-arid or semi-humid area, the eastern line of which, though ‘iad 
irregular, may safely be stated as the vinety-seventh meridian, the =” 
total area extends east and west for nearly twenty-eight degrees oflon- 
gitude. ke eer . 

These lines cover néarly one-half of the States of Kansas and Ne-  — ee 
braska, both States of Dakota, the whole of the States of Colorado, 
Montana, and Nevada, with nine-tenths of California, one-third of Texas, 


and about one-third of Oregon; also the Territories of Wyoming, New — 
Mexico, Utah, Idaho, and Arizona, with at least one-third (east Of, Reh ska 
mountains) of Washington. This embraces about one-third of our whole 
territorial surface, inclusive of Alaska. How much of the latter-named 
Territory may be wholly or partially arid or desert in character can not Rey: 
yet be estimated. The east and west lines of this dry region, then, are, = 
in the widest section, over 1,300 miles apart, and in its greatest length, « . 
the northern and southern limits are about 1,000 miles apart. If the — 


Whole region were compactly arranged it would make a block about 1o0o 
miles square. The area thus indicated may be subdivided againintO  =— 
three broad divisions, as follows: Berk A iy, aint 

(1) The plains region, running north and south from the British = 
American line to the lower portion of the Rio Grande Valley in Texas, LEAS IND 


and east and west from the one hundredth tothe one hundred and fifth = = 
degrees of west longitude. ‘This division may be broadly declared to 
have a general rise and altitude of from 1,500 te 5,000 feet, though TOR: Sees 
will fall below that at either end of the area. It is but sparcely sup- . 
plied with streams, which are mainly fed from mountain sources ; thee 
annual precipitation is nearly everywhere below a reliable amount for 
economic uses. In the central portion this precipitation will not, under 3 
favorable conditions, exceed 18 inches per annum in the eastern part, 
and as we go westward it diminishes to 12 and 15 inches per annum. He 
In the southern (Texas) portion of this area the rain-fall will some- 
what exceed 20 inches on the east, decreasing until, on the northwest, 
it will reach only 8 to 10 inches in the most favorable seasons. In the =). 
northern or Dakota portion the average is more evenly maintained. 


This division will include the western half of Kansas and Nebraska, — het Bs 
one-third (or the eastern foot-hills and plains region) of Colorado, The), weve 
major portion of Dakota, the eastern half of Wyoming Territory, anid scares 
one third or more of the Indian Territory and Texas, with about one-~ mene ras 
4? yr 


fourth (or the eastern part) of New Mexico, It is drained bya number 
of streams, some of them of importance, and is bounded on the east 
and north by the Missouri River and its atluents, and by the Pecosand 
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P Gimarcon 1 Penigeca on the west and southwest. Its soil is almost uni- 
Wad ae fertile. Natural grasses of most nutritious quality are found 
throughout its area. It is the most important grazing section of the 


Large farming settlements are moving steadily and compactly west- 
ward from the eastern line. At various points fs its Westen) pons 


i water as peintind Hirai irrigation ditches aad es ie! means of 
_. storage and distribution. The valley of the Upper Rio Grande, from 
7 the San Juan Range in southern Colorado, to where the river de- 
Ohi pouches from New Mexico into Texas and becomes the boundary-line 
_ between the United States and Mexico, has for many g eenerations been 
_ the seat of local and unsystematized irrigation works. The Pueblo or 
‘oe town- dwelling Indians have for centuries practiced it. Since the 
Spanish conquest, in the sixteenth century, the mixed Mexican people 
~~ who have inhabited this district have always been obliged to irrigate 
in order to cultivate. In these latter days our own more enterprising 
_ people are inaugurating and carrying on larger enterprises and. proj- 
. __ jects, whose advantages are already perceivable. 
oe (2) The second great division can be more distinctly characterized 
as the arid section of the United States. It lies between the one hun-— 
oR dred and fifth and the one hundred and twentieth meridians, taking in 
the whole of our intra-mountain region, from the foot-hills of the Rockies 
to the lower slopes and foot- hills of the Sierras Nevada in California, 
‘and extending north and south from British America to Mexico. 
Within this area, except on the higher and arid heights of the ranges, 
principal or secondary, there is eenerally good pasturage for cattle. 
‘The natural grasses are sun-cured, and afford ample food and range 
- for many million head of cattle. 

‘The problem of water supply is, however, one for serious considera- 
tion. There are desert tracts and areas within this great region which 
are undoubtedly, arid and desolate to the extent of irreclaimability. 
Their extent is a matter yet unsettled, especially in view of the great 
enterprises projected and in progress in both Colorado and California. 

_« Even the mountain plateaus, which, from altitude as well as aridity 
would seem to be undoubtedly sterile, may yet be found useful, not only 
in providing for cattle, but, possibly under systematic plans of forest: 

culture, they may be made the means of protecting the water sources 

__* and otherwise favorably modifying climatic and terrene conditions. 








ae ‘The defined outlines of this second division embrace the great basin 
-___ geetion, of which Utah and its water reservoir—the great Salt Lake— 
Sy. are the dominating physical and geological features; the Colorado 
ee _ platea uregion, which occupies the larger portion of Southern Nevada 
~~. and Northern Arizona; the beautiful parks of the Rocky Mountains or 
leary “the eastern flank and ranges of the North American Cordillera system ; 
ai the table-lands of southern Arizona, and the great valleys and basin 
#e as 


formed on the north by the Columbia River and its important affluents 
i oe ‘i in eastern Oregon, Idaho, and Montana. 
eae ae Arid and desert as this stupendous mountain system may seem to 
4 Re be, it will be found on examination to have large sections capable of 
agricultural uses, and also to hold withiu its borders such sources and 
b Raoplies of water as, properly conserved, protected, and distributed, 
under the wise and conservative direction of the national and State 
: - Governments, will be found of ample utility for the purposes (1) of larger 
a - pastoral uses; (2) of more limited and localized, but still extensive, 
Br Gis -Moventtura purposes and (3) as storage and reservoir sources, from 
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which at no distant day the life-giving waters may be conveyed to and 
distributed over vast areas, which even our present limited experiences 
prove to be convertible into fertile farms. : 

A glance at a good topographical map will indicate to the observant 
eye the areas under reference. For example, the central section of the 
Rockies (in Colorado, Wyoming, and a portion of New Mexico) contain 
the sources of important rivers. This hydrological area 1s extensive, 
as there are numerous lakes, some of considerable size, while the snow 
precipitation is also quite heavy. 

Inquiry and examination will satisfy the inquirer that in the extreme 
west the higher Sierras yield from the snow precipitation alone an 
amount of water which, under proper engineering conservation and 
wise plans of distribution, carried out for the common weal rather than 
for corporate profit, would supply the whole great valley and foot-hills 
region of central and southern California, now being so largely devel- 
oped as a wheat and fruit growing region. ‘The eastern slopes of the 
Sierras belong as drainage area to the huge hydrographic basin of 
which Nevada is the chief portion. The snows and storage of that 
region should readily reclaim 3,000,000 acres in western Nevada. 

In the northern portion of our intra-mountain area the hydrological 
system, comprising the Columbia and Snake Rivers and their affluents, 
will certainly give a sufficient water supply both for pasturage and 
agriculture. 


Hast of the Cascade Mountains the climate and natural features of 


the country are very different from those of the great basin lying west 
of them, so that the popular divisions, eastern and western Oregon 
and Washington, are fully warranted. In the eastern section the 
thermometer is much higher in summer and lower in winter than in the 
western section. The rain-fall is not half as heavy. From June to 
September there is norain. The winters are short, but occasionally 
Severe. Snow seldom falls before Christmas, and, though it sometimes 
lies from four to six weeks, it usually disappears .in afew days. The 
so-called **Chinook,” a warm wind, blows periodically, and melts deep 
snows in the course of a few hours. 

In Eastern Oregon and Washington spring begins in February, and 
lasts until the middle of May. At this season rain falls in sufficient 
quantity to give life to vegetation and insure good crops. The average 
temperature is 52°, The rain-fall of the year does not average more 
than 20 inches. South of the Snake River it is not more than 15 
inches, increasing gradually to the northward. 

In the southern portion of this area, where the Colorado plateau ~ 
descends to the valleys of the Gila, Colorado, and Rio Grande, forming 
the table-lands of Southern Arizona and New Mexico, there has already 
been utilized a water supply sufficient for cattle, and in several extended — 
portions, as in the valleys of the Gila, Rio Verde, Salt, Colorado, Chi- 
quita, San Pedro, and Santa Cruz Rivers, almost enough to meet the 
present agricultural and horticultural demands has been turned to 
account. 

It may be estimated, then, that, of our whole intra-mountain region 
below the timber line as herein outlined, at least 60 per cent. affords ~ 
fair pasturage, with sufficient watering-places, though often at long in- 
tervals apart, and subject to various limitations, which are rapidly be- 
ing in a degree overcome, and will hereafter largely disappear as more 
attention and skill are directed to the subject. The facts gathered from 
Utah and Nevada will show how large are the possibilities of improve-_ 
ment in this direction. No really accurate estimate can be made as to— 
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: he Be Aohtiod of this intra-mountain area that may be reclaimed for 
Hag arable and horticultural purposes; but it is not extravagant to claim 
_ that when the aceessible water sources shall be brought into use, one- 
¢ fifth of its acreage (as already defined) may be so utilized. In a very 
a De ares portion the per cent. will be quite small; in other portions it will 
_ greatly exceed the general estimate here made. It must be borne in 
ee " ad that in both “estimates the higher mountain sections, embracing 
at least one-fifth of the whole region, are excluded. Yet, on the summit 
- of the highest plateau region in northern Arizona, for insts ance, cattle 
are successfully wintered at an altitude of from 7 000 to 10,000 feet above 
the sea. — 
(3) The third division, which might fairly be ranked first in point of 
interest, embraces the Pacifie coast region from the western slopes of 
ee. the Sierra Nevada (in California) to the ocean, and takes in the great 
Bike _ transverse valley troughs or plains cradled between the Sierra foot- 
hills and the Coast Range, the great wheat granary of the Golden State, 
uae and also the fruit- erowing section, yearly rising in importance. 
: ps In treating of these three divisions of the arid region more in detail 
meet Piney. will be “taken up in inverse order, beginning with the one named 


rs last i in the above statement. 

ee 

al THE PACIFIC COAST DIVISION. 

"i eed ‘This division embraces the State of Cz wlifornia, lying between the 
-—--— one-hundred and twentieth degree of west longitude and the Pacific 
_ Ocean, east. and west, and between the fortieth and thirty-first degrees 
of north latitude. 

i In the San Joaquin Valley, at Fresno, and at different points in 


southern C alifornia, as Los Angeles, San Gabriel, Riverside, ADen ey 
eerie Sarl Diego, water is found to be attainable at moderate depths, and a 


ae me onily:) in all directions. This subterranean supply, wherever it fiat 
a _ been reached and utilized, is greatly reducing the need of surface irri- 
ye gation. 

_—-—s&#sruit: growers and wheat farmers in southern California unite in the 
tae testimony that after irrigation has been practiced for some years a@ 
~~ given supply of water suffices for a largely-increased area, the expla- 
Sry nation being that when water is first applied to arid land a large part 


tof it sinks ‘deep into the dry earth, or is carried away latter ally by. 
«Seepage; whereas, when the lower’ strata and, to some extent, the 
© lands adjoining those under irrigation, are moistened, the amount of 


_—~—s water absorbed in excess of the actual needs of vegetation becomes 
Lye comparatively small. How much effect this increased humidity of the 
soil may have on the atmospheric humidity is not yet known, but the 
___ inerease of evaporation due to this circumstance and to the cultivation 
-—_—_— of trees and plants must ultimately produce a beneficial change in this 
ie: regard. 


ah x”, The fall industrial use of water in California must necessarily be gov- 
-__erned by the larger topographical and other physical conditions. The 
-—soprecipitation seldom exceeds 22 inches annually, and over a greater 
portion of the State falls below that figure. The wide range of varia- 
_ tion in rain-fall is illustrated by the following facts: At Fort Redding 
the range of three years was from 15.9 inches to 37.4 inches; at Sacra- 
~*~ mento the range of seventeen years was from 11.2 inches to: 27.5 5 inches; 
at Millerton, six years, from 9.7 inches to 49.3 inches; at Stockton, three 


an eg # 
Ki 


_ ~__ years, from 11.6 inches to 20.3 inches; at Fort Tejon, five years, 9.8 
Rae anehes to 34.2 inches; at Monterey, five years, from 8.2 inches to 21, 6 
Mite si | 

ees Re. Mis f 
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inches; at San Diego, twelve years, 6.9 inches to 15.4 inches; at Benicia, — 
twelve years, 11.8 inches to 20 inches. ‘The above figures show the rain-— 


fall for calendar years; the following show the amount of precipitation 
during the rainy season: Clear L: ike, 1,500 feet elevation, six years, 16.2 
inches to 66.7 inches; Visalia, three years, 6.7 inches to 10.3 inches; 
San I*rancisco, Lreuty bag years, 7 inches to 49.5 inches; Puillareitos, 
nine years, 39 inches to 82 chen Sacramento, twenty- four years, 4.7 


inches to 36.4 inches; San Diego, twenty-two years, 4.5 inches to 14,5 


inches. 


The importanee of California warrants a fuller description of the State, — 


its topography, and other conditions bearing on the question of irriga- 
tion within its limits. There are two gre at mountain ranges running 
northwest and southeast, namely, the “Sierra Nevada and the Coast 
Range. The former is from 4,000 to 8,000 feet high and. the latter from 
1,000 to 6,000 feet. The two ranges are connected in the southern part 
of the State at Tehachipi, and in the northern at Mount Shasta. The 
Sierra Nevada Range extends along the eastern border of the State and 
is about 450 miles long. The Coast Range extends along the coast to 
the northern and southern boundaries of the State. The base of the 
Sierra Nevada Range north of Fresno has an average width of about 80 
miles. The Coast Range averages about 65 miles in width. Between 
the two ranges are the great Sacramento and San Joaquin Valleys, 
which together are about 450 miles long by 55 miles wide, and may be 
termed the heart of the State. on 
In the northern part of the State, and north of the junction of the 


two great mountain ranges, is the Klamath Basin, through which the 
Klamath River runs for a matinee of 225 miles, between steep hills and - 


mountains and rocky canons, in a southwesterly course to the ocean. 
The whole basin of the Klamath is very rugged for a distance of 40 
miles from the coast, and along the main river thereis very little valley 
or bottom-land. However, there are several small rich valleys and near 
the lakes there are large fertile tracts. Pine, cedar, and fir forests cover 
the mountains, and there are other valuable trees, both on the mount- 
ains and in the valleys. In the extreme southeastern portion of the 
State is the Colorado Desert, about 140 miles long by 70 miles wide, 
which is the dry bed of a former inland sea, Another great basin, 
called the Mojave Basin, lying north of the Colorado Desert, extends 
into the southern part t of the State, the surface of which is cut up by 
many irregular ridges of mountains. 

The Coast Range is composed of a multitude of ridges and is inter- 
sected by numerous long and narrow valleys of {fertile soil, comprising 
those of the Los Angeles, Salinas, Santa Clara, Sonoma, Napa, and Rus- 
sian Rivers. The State has numerous small rivers. In the central por- 
tion are the Sacramento and San Joaquin, each in its meanderings about 
390 miles long. These are the only navigable streams in the State. 
From the Sierra Range westward into the Sacramento flow the Pitt, 
Feather, Yuba, Ametican, Consumnes, and Mokelumne Rivers. Into 
the San Joaquin flow the Calaveras, Stanislaus, Tuolumne, Merced, 
Chonechilla, and Fresno. Into Tulare Lake flow the Kings, Kameah, 
Tule, and White Rivers, and into Kern lake the Kern River. All of 
these are considerable streams, with an average length of about 120 
miles, The upper half of each is in the steep and rugged mountains, 
where they are torrential in character. After reae hing ‘the plain their 
currents are gentle, and the banks low, fringed with oak, sycamore, 
cottonwood, and willow. 
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ee Beehive are oe San Burehee Pp jaro, S: ilinas, ‘pea aH Bi 
eG Peg Onysma, Santa Inez, Santa Maria, San Buenaventura, Santa Clara, 
Los Angeles, San Gabriel, Santa Ana, Santa Margarita, San Luis Rey, 
and San Diego. Many of these are cotistant streams’ to Within 10 or Ld 
age D miles of their mouths, and all of them pass through rich valleys. North 
af of San Francisco the streams of the Coast Range which empty into the 
ocean are the Russian, Hel, Blk, Mad, Ki: unath, and Smith Rivers, be- 
- ‘sides many others of les 38 importance, all of which are permanent 
streams, bordered with narrow valleys ‘at. the foot of the mountains. 
i Y To all of the rivers of the State flow many small tributaries. Thereare, 
i ‘several important lakes, the Tulare, Owens, Kern, Clear, Klamath, 
MBs — Goose, Tall, Hagle, Honey, Elizabeth, Tahoe, Mono, and Dry Lakes. 
ay! There are also a number of smaller ones. 
e The southern portion of. the great interior basin of California is com. 
ee monly known as the San Joaquin i illey, although it comprises the San 
ee peeoeauin, Tulare, and Kern Valley Phe Tulare Valley is separated 
_ from the first named by a low Wis of land, scarcely noticeable, and in 
RY times of high water the southern lakes and rivers find an outlet through. 
_ Fish and Fresno Sloughs into the San Joaquin River, thence to San 
Bae: Bie nirisco Bay. Properly, there is no division lying between the San 
— Joaquin and Sacramento Valleys. The greatest iength of San J oaqnin. 
_ Valley is 260 miles, the width varying from 30 to 70 miles. The areais 
11,290 square miles, or 7,225,600 acres. The eastern and western sides 
of ‘the valley slope from the base of either range of mountains towards 
a the lakes or streams in the lowest part, at the rate of 5 to 8 feet per 
i mile; ; also northward to tide-water in San Francisco Bay, with a general 
“hae fall of 1 foot to the mile.” | 
nS , * The Mount Diable or main Coast Range on the west side of the val- 
ey has an average height of about 1,700 feet. The Sierra Nevada 
Gi - Mountains on the eastern side of the ’ valley rise to a much greater 
height. Mount Whitney, in Tulare County, has an altitude of 15 056 
¥ feet, and is the highest peak within the United States. From this mount- 
et AAD ‘the sumiit-line of the range gradually lessens in height towards the 
ee nd north and more rapidly to the south. These mountains are rugged and 
_. broken, sharp, rocky ridges and granite spires rising abruptly to great 
Ue altitudes. In the small valleys between these ridges is perpetual snow, 
and about the base of Mount Whitney are a number of small glaciers. 
‘This region has some of the wildest, grandest, and most beautiful scen- 
ery in the world. The San Emidio, or Tejon Mountains, a spur run- 
a ; eile: at right angles to the Sierra and Coast Ranges, and joining the two, 
‘ _ form the southern boundary of the San Joaquin Valley. The foot-hills 
commence in the northern part of Fresno County at an altitdue of 300 
- feet above sea level, and in the extreme southern end of the valley ata 
height of 400 feet. In the hills are many valleys, some of them er: 
Reet and level, others more uneven. 
e soe In the Coast Range there are few valleys. About the base of the 
.  Yange are gently- sloping table-lands at an altitude of 100 to 250 feet 
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py f | heeds the valley, from which the mountains ascend to sharp and narrow 
Es _ ridges cut transversely at intervals of a few miles by natural passes 
i hit aaa extending through the range. The flanks of the Sierra broaden towards 
“4d Nha pl the south. The Sierra foot: hills in the portion of ‘Tulare County, mid- 
AviaNes i way between the northern and southern boundari ies, rise suddenly from 
oe Orr ~ the plain, but to the northward and southward, in resno and Kern 
Res ts _ Counties, the slope is more gradual, the hills lower, and the belt wider, 
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THE RAISIN VINEYARD REGION. a 
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To the eyeof the traveler the plain generally presents a very level sur- ie » 
face. In Fresno County, on the eastern slope of the valley, are scat- 
tered hillocks 20 to 30 feet in height, with a wide base, rendering them” _ 
inconspicuous even at a short distance. These are not observable else- 
where in the Southern San Joaquin Valley. Extending along the entire — 
length of the eastern side of the valley, near the foot-hills, is a belt of — 
uneven country known as “ hog-wallow” land. ‘These “hog wallows” — Rat 
are little moundsranging from a few inches to 3 or 4 feet in height, aver- — 
aging 1 to 2 feet, with a diameter of 16 to 50 feet. There are no deep 3 - 
river-beds traversing the upper part of tie valley, although further 
north these are common. The beds of the southern streams, in fact, are ~ 
in almost every case higher than the general level of the plain, having 
been built up into low, wide ridges, by the alluvium deposited during — 
the rainy season through a long series of years. ‘ais 

Fresno, Tulare, and Kern Counties form the southern part of the San 
Joaquin Valley. The three counties have an aggregate area of 21,770 
square miles, or about 13,932,800 acres. Of this large extentof country 
15,885 square miles, or 8,886,400 acres, are mountain and-hill land; and 
7,885 square miles, or 5,046,400 acres, are in the valley,makingabodyof — 
arable land in these three counties (deducting the surface covered with 
water) equal to some of the larger Eastern States. Thelandisdivided 
among the counties as follows: Fresno, 4,480 square miles, or 2,867,200 =~ 


acres, of mountain and hill land, and 38,520 square miles, or 2,252,800 — 
acres, of valley land; Tulare, 3,835 square miles, or 2,454,400 acres, of = 
mountain and hill land, and 1,775 square miles, or 1,136,000 acres,of = =—— 
valley land; Kern, 5,570 square miles, or 3,564,800 acres, of mountain 
and hill land, and 2,590 square miles, or 1,657,600 acres, of valley land, 

including the gently sloping plain skirting the base of the hills. There = 
is a more gradual ascent from the valley proper in Kern than in either 
of the other two counties. The numerous vaileys, large and small,in — 
the mountains and foot-hills are not estimated as valley land. | is 
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THE SAN JOAQUIN ARTESIAN WELLS. 


There is a large portion of the southern San Joaquin Valley thatisnot = 
wholly dependent upon the streams for irrigation, considerable water be- 
ing obtainable from artesian wells. The artesian belt extends from one. 
end of the valley to the other. A good flow is usually obtained in boring __ 
to a depth of 300 to 600 feet. The first successful boring for artesian 
well water in Tulare County was made by the Southern Pacific Railroad — 
in 1879 near Tipton, and a flow rising half an inch above the rim of the rates 
casing was secured at a depth of 310 feet. The wellis on theeastern = 
margin of the belt. This water was used for irrigating a 40-acre tract 
of forest trees, which it did successfully. eee 

No rock is encountered in boring, strata of sand, clay, and gravel sue- 
ceeding one another. It is therefore necessary to use iron casing the == 
whole distance, which is forced down after the auger. The depthat 
which the first. water-bearing stratum of sand or gravel is penetrated 
is from 310 to 640 feet, although some of the wells have been put down 
to a depth of 800 feet, passing through several of these strata. The | 
deepest in Tulare County are in the northwestern part, near Lemoore. _ 
The section in which the greatest number of good, flowing wells have _ 
been obtained is west of the Tulare and near Tipton, the water from some — 


i SAN JOAQUIN VALLEY AND 'THE FOOT-HILLS. i bia, 













0! f them rising toa height of 5 or 6 inches above the casing. Wells are 
also shallower here than about Lemoore. The average depth in Tulare 
~ County is about 450 feet. There arein Tulare © ounty about three hun- 
‘dred wells. It is impossible to give the exact number, as so many new 
BS _ ones are being bored. In Kern ‘and San Bernardino Counties the num- 
ber is not less than five hundred. 
~~ In Fresno County fewer wells have been bored. In the southern part 
of the county water is obtained in one well at a depth of 152 feet. 
Others have been bored in the region bordering on the San Joaquin 
River, the depth of these averaging from 150 to 200 feet. In Kern 
- County, at the southern extremity of this great basin, artesian wells 
_ were bored several years ago and water was obtained atadepth of 200 
to 250 feet, the average ene being less than in Tulare County. Some 
fifteen or twenty wells have been bored in the county. One, 470 feet 
- deep, furnished about 30 gallons per minute. Others have been bored 
north of Poso Creek, in the region about Delano and Alila, and else- 
where in the county. The average flow from the wells of Tulare County 
Peay. be placed at 24 inches above. the casing. 
The quantity of water furnished by a well of this capacity is about 

_ 247 gallons per minute, or a little more than half of a second-foot. In 
_ parts of the San Joaquin Valley shallow wells have been known to fail 
_ after two or three successive years of light rain-fall and to flow again 
after a wet season. This has not happened in the southern portion of 
the valley. The deeper wells continue to flow regularly. Itis claimed 
that some of the wells in Tulare County will each irrigate 160 acres of 
io land thoroughly, and after the ground has been irrigated and cultivated 
 anumber of years and the methods of applying the water perfected a 
greater acreage can be ‘successfully watered. More recent observa- 
oo tions show that these welis are periodical as to flow, being larger and 
with more power when the mountain snows are melting ‘than at any 
va _ other time. 
is The Mussel Slough region in Tulare County was the first to be irri- 


oS gated on a large scale, and soon became famous for the productiveness 
~  ofitsland. In the foot-hills there is generally sufficient rain, except in. 
___very dry years, to mature crops. Where the soil is loose and sandy 
ae and where i irrigation has been in use for a term of years little water 
«is required other than that supplied by the rain-fall, the ground being 
ee - sufficiently moist from seepage. In places moisture will permeate 
6 


, _ the ground for miles from the ditches. In some portions of Kern County 
| a the farms comprise from 640 to 1,800 acres, and the checks made for irri- 
Be gating are surrounded by strong, low embankments, made with a view 
oe to permanency. The ditches are made on the highest land, and the 
as levees inclosing these irregularly- shaped checks are built so as to take 
ee advantage of the natural inequalities in the surface. 
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wel VALUE OF THE FOOT-HILLS. 


ae ‘The foot-hill region contiguous to the great valley which has been 
pent Biecucntly referred to deserves more extended notice. This belt is of 
-—-—s varying width, extending along the Sierra Nevada Mountains. In the 
aoe a mild climate of the Southern J oaquin plain it is most valuable for the 
_ growth of citrus and other semi-tropical fruits. It is particularly adapted 
to early fruits of all kinds. It has already been stated that fruit ripens 
much sooner in the orchards of the Fresno and Tulare County foot-hills 
than on the plains. The same is true of Kern County. Experience 
- demonstrates that in the valley at the mouth of Kern River Cajion, 
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twelve miles from the Southern Pacific Railroad at Sumner, frosi in 
— one month earlier than in the valley, and cease a month earlier i » th 


ih . a . - Ky \ aoe 
region of black oak to and into the pine and red wood forests, is ¢ 


best eultivable land, and by the conservation of water in reserv 
; y 
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reached by the main streams. Above an altitude of 1,200 feet in Pres 


the hills are generally precipitous, and although small valleys are 1 


San Joaquin Valley remote from water supplies has in only a very 


along which they are planted, and the tract presents a succession 
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spring, and during the coldest period are less severe than on 
plain. | . Vee 
Peaches in the foot-hills have ripened a month earlier than on 
Island; all kinds of stone fruits mature early, while other kinds 1 
do not bear well or regularly in the valley grow to perfection here. 
isothermal line drawn through the axis of this belt would travel! 
lower and more easily cultivated portion of the foot-hills, and a 
southern end of the valley would extend upward and inland te 
abrupt mountain wall where Kern River Cafion bisects the r. 
Where it would approach nearer to the valley than farther ne 
owing to the topography of the mountains and not to other condition 
influencing climate. Above the thermal belt, extending through the 


a: 


extensive area adapted to the production of a great variety of ere 
and particularly to those fruits that require a cooler climate than t 


of the lower foot-hills and plain. The soil is rich, but the greater ] rt 
of the hill land is covered with a dense growth of chamiso, manzanita 
chaparral, and other brush, which must be cleared before the land ¢ 
be cultivated. ae 
Small clearings have already been made, and the result has b 
encourage others to enter or purchase and do likewise. At nod 
day this will be an important section of the agricultural and f 
growing portion of the three counties named. It is a healthy regi 
The rain-fall is greater than in the valley, and by conducting wate 
from the mountain streams by the system of piping employed in o 
parts of the State a sufficient supply ean be obtained to irrigate al 


during the wet scason the small streams could be depended upo 
furnish a sufficient supply for a large aggregate area not rea 


1,500 feet in Tulare, and 2,000 in Kern County there is sufficient 
fall to make irrigation useful but not an absolute necessity... ig 


dn the region midway between the plain and the mountains prc 


y he4 


merous, there are few of any considerable area. Land in the southe 


instances advanced materially above Government price; whereas 
lying contiguous to or supplied with water has advanced several ] 
dred per cent. in value, having been converted from grazing to p: 

ductive agricultural and fruit land. In Fresno County only has th 
colony plan of settlement been carried to any great extent. At preser 
there are two colonies in Tulare County, and one or two large tracts ot 
land for sale in lots of 10 to 40 acres. ‘Twen by acres are sufficient for 
fruit growing, and 40 acres is the largest tract that one man or fam 
should attempt to cultivate, for it pays better to give careful attention 
to 20 or 40 acres than to imperfectly work more. The first colony 
started in 'resno County was the Central, near the town of Fresno, on 3 

the west side of the railroad. The land on which it was located was a 
treeless, uninviting plain, and, except in the wet season. verdureless. 4: 
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Now the elm, fig, cherry, and other trees give names to the avent Bel 


flourishing orchards and Vineyards, with scores of beautiful and ec 
ty s a 
fortable homes, surrounded by shrubbery, green lawns, and flo: 


Other colonies have since been started, and are in a more or less : 
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phbed. hike The principal ones are the Washington, Nevada, Fresno, 
Scandinavian, iia aa and American, which follow in the order 


THE DRAIN AGH BASINS. 


Y-The area of California in its relations to irrigation falls into the fol- 
Pe lowing divisions: 

Baas he (a) ‘The natural area of sources, supply, and reservoirs; that is, the 
a higher portions of the Sierra Nevada, upon the western flanks and sum- 
eh mits of which the snow precipitation is heavy, whose physic al forma- 
tion creates the great catchment basins, and whose altitude is sufficient 
Ace} break, deflect, “and desiccate the great moisture-bearing currents from: 
the Pacific Ocean. 

(bj) The foot-hills region, extending from Mount Shasta to the San 
Bernardino Range. This i is the seat also of the important mining oper- 
. ations of the State. It is, consequently, the area in which the ‘water- 
_ supply section has been largely drawn upon and made extensively avail- 
_ able by means of catchment areas, dams, ditches, and flumes. It is also 
“especially in whatis designated as the lower foot-hills where the altitude 
is below 2,500 feet, an area in which these supplies and distributing 
agencies, natural and artificial, have been extensively utilized for agri- 
cultural and horticultural purposes. 

 Pxperience has proved that in this subdivision of the State, which for 
x all practical purposes embraces nearly all of Northern California, irri- 
oe a gation must, for such industrial purposes, be heavier and more contin- 
ous than elsewhere. Irrigation enterprises therein have up to date 
been Jargely of a personal and individual character, except where the 
‘a Biedraulc mining companies have utilized their larger water-works 
and channels, with the surplus waters they controlled, by selling the 
_Jatter to the farmers and horticulturists of the region. 

_ (¢e) This subdivision embraces the great valley” region of the State, its 
“most important wheat and grain growing section, and includes the exten- 
sive drainage basins of the Sacramento, San Joaquin, Feather, Bear, 
i. “Yuba, American, Cosumnes, Mokelumne, Tuolumne, Merced, Kings, 
| _ Fresno, Kern, and other streams, large and small. It covers an area of 
ae over 34,000 square miles, divided into sixteen counties, within which 
one GVELY problem connected with the industrial use of water and its con- 
Bin? Servation, legal and practical, is in process of both application and 


Saas — diseussion. The most extensive canal system, and the combination of 
» farming interests in the control of supply, or the application of capital- 
istic enterprise to induce land settlement primarily and water, pur chase 


-__—- subsequently, are to be found therein. 
ee _ There are also, as already noted, well-developed artesian belts in the 
oe. ‘upper portions of this region. The lower portions are subject to tidal 


es ~ overflow and river inundations, while the existence of water at a mod- 
ae fe erate depth is being demonstrated in almost every portion of the great 
Ei iy ‘ valley areas. This region embraces not only the major portion of the 
' ae wheat-producing area, “put i is also the seat of large viticultural and hor- 


/ ticultural activity. 
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oe _  ~—S ss PLANTING AND SUB-SURFACE WATER SUPPLY. 
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Sec ehaps the most gratifying as well as significant fact developed by 
BH irrigation experience of California, especially in the valley region, is 
2 that connected with quality of the soils, which are generally of great. 
ce _Wisisneas and tenacity, Underlying the surface soils there are found 
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BA Se 
almost everywhere at moderate depths, impervious strata, by which — a 
the water drawn too rapidly from the overdrained surface has been bees 
happily preserved. Owing to this almost generally established condi- 
tion of things, water throughout the northern as well as the central por- eat: 
tions of the State is being obtained from ordinary wells. It is pumped = 
to the surface and distributed by the agency of the peculiar wind-mills 
in use, which are now known in all parts of the world. . )i ae 
The altitude of the California valleys is nowhere very great, and 
the lower portions are at but moderate heights above sea-level. That oR ey: 
of the foot-hills region is from 2,500 to 4,000 feet.- California experience 
brings into prominence the question whether the cultivation of the soil | ea 
in surface-dry and wind-desiceated areas, Such as the valleys andlower = 
table-lands of that State were assumed to be but a few years since, — 
does not of itself tend directly to an increase of surface humidity by 
capillary attraction, or the drawing upon the water Supplies that are 
unquestionably found in the underlying strata. Another question sug- 
gested is, whether such supplies are not to be found flowing below or one 
underlying considerable areas of the valley plains and table-land re- 
gions of Central and Southern California and elsewhere within our dry) 
areas. The precipitation of rain and snow, with the annual melting of 
the latter, would be in itself sufficient to feed such subterranean bodies..." ag 
It is evident that these aqueous supplies do not directly flow tothe — PERS 
ocean within the hydrological channels and basins that have been worn yee 
through the surface and other strata. The streams and rivers of Cali- te 
fornia do net carry volume enough to account for the amount of depo- ; vig 
sition that must oceur within the sub-division designated as the source Ra 
and supply area of the Sierras. If subterranean bodies of water exist 
they will be utilized by borings. The high altitude at which waters — 
disappear into the earth must give them, when arrested under the- 
table-lands and plains below by impervious strata, a force ample to 
propel the same up and above the surface, and to give them the value : 
of living perennial streams or Springs. In fine, there are two sources 
of subterranean waters to be utilized in California for fuller industrial = 
purposes. ‘The first is the water arrested in its flow from the surface: >) fo.8 
at moderate depths, and which can be reached and drawn upward by 
the loosening of the soil consequent upon cultivation, and by the hardy ta ae 
and penetrative qualities of the plant roots. The other source is to hota hex 
found in the deeper bodies that are presumably the lost and sunken | 
floods of the Sierras. That such bodies exist there is more than mere | 
conjectural data to indicate. Ned 3 
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tECLAIMABILITY OF MESA AND DESERT LANDS. 





lo" 
Passing from these points, the other division of southern California = 7 
embraces some of the features of both the valley and foot-hills regions. It - 
is also affected in its western portion by the trade winds and other coast Repo. 
influences, and its extreme southern and eastern section is modified ~ de: 
and molded by the great Colorado plateau formation of which the — ey 
boundary mountains and mesas, or table-lands, are in fact a part. There “yah aaa 
‘ 


are great stretches of arid mesa, or secondary table-land, which must 
be counted as desert, though the major portion has native grasses suf- Oe 
ficient to feed a large number of animals. There is also sufficient de-- 
velopment, especially in Los An geles and San Bernardino Counties, to ¢ 
indicate the possibility of profitable reclamation in the ease of consid- R 
erable portions of these so-called deserts, provided the waters now ayaila- 


ble, explored, and in part utilized, can be distributed: oyer their surface, , ae * 





ry eS aces a Med 


: 
é 
Ete 4 mA 
Peay A 


EVOLUTION OF IRRIGATION LEGISLATION. 15 


ee : i . i ; 
ay 











h e southern Delifornin division approaches, in many of its products, a 
; _ semi-tropical fertility and luxuriance. It is the chief seat of the orange 
; culture. The lemon, olive, date, fig, almond, pomegranate, nectarine, 
2 Soe nd other fruit trees requiring warm and fecund soils, grow in abun- 
\ Pe dance there. The upper or northerly part of this subdivision forms a part 
=e of the great wheat-producing area of the State. 
Bs 3 _ The table-land or mesa portions are also extensively utilized for the 
—s-:pasturage of cattle and Sheep. In the southern section of California 
ee the absence of any considerable hydrological basins with flowing waters 
ag in them makes the method of conservation of great sionificance. The 
~~ economic use of water therein has almost approached ‘perfection. The 
‘: x conservation of the Los Angeles River and of other similar but smaller 
ay within the mires ereat Counties into which Southern California 


} WATER LAWS AND REGULATIONS. 


The practical legal issues involved in the conservation and distribu- 
tion of water for economic uses within the State of California are of a 
Y most serious character. 
oe There are district community methods of control, as seen in the laws 
and policy found operative within the State. The first comes from the 
— admixture of the Indian community, or pueblo life, with that of the 
_ Spanish conqueror, both being affected and shaped by the needs and 
~ eustoms of people to whom irrigation has always been a prime necessity. 
- The Indian, with his tribal, clan, or village organization, has regarded 
land and water as common or communal property, in the use of which 
 allhad aright. The Spaniard regarded the land as his by conquest, 
but held that the water, being necessary for its full utilization and 
profit, must be controlled by the king, é. ¢., the state, and therefore 
ee should be for the public use. The English common-law doctrine of ripa- 
__ rian rights has no place in the economy of either people. The public 
- charge of the water supply at Los Angeles and elsewhere in southern 
California illustrates the perfection to which the community may bring 
control and distribution. The discovery of gold brought with it in Cal- 
— ___ ifornia the rapid adoption of a miners’ code, both as to the occupation 
Of mineral “claims” and the control of water rights. 
i 2 This code has become the foundation of nearly all our legislation, 
- State and national, as to the disposition and use of the mineral lands, 


= a and, in @ minor degree, it has also dominated and shaped the water 
Bin: “usages so far as mining is concerned. The public use of water is fairly 
“et me established i in that connection; but as to the other and larger utiliza- 
2 tion of water in agriculture, the drift of events within the dry area 


ie we oa ' seems to have been for a long tine in the opposite direction. This 
tine ae 4 aM began early in the construction of large works in the upper 


x ___ foot-hills and Sierra regions, for the purpose of obtainin ga water supply 
Pee large enough to carry on the great hydraulic enterprises which, for a 
hee ~ quarter of ‘century past, have ‘been so marked a feature of California 
ae ; ne  gold-mining. 


Pia hs. The United States Senate Committee on Irrigation sum up the legal 
& se - relations of water and land as follows: 


hay The legal questions involved in the beneficial uses of water have been strangely 
eae ~ complicated in California. The Indian community system prevailed before ‘and 
vee during the Spanish occupation, having been made useful by the missionaries, who 
_ obtained such great control of that population, The Spanish conquerors were them- 
_ selves original ‘dwellers in an arid region. When the State passed under the control 
es this Republic, such small portions of it ag were cultivated owed their fertility 






sad 


«\ 


a . . . Q / Sal, UR p 
_ seal, the right to sue and be sued, to make, own, and control irrigation constructions, 


oi ety wf ¥ ; ry) ay vy J ty ; a ee 6. atest i 
3 . a ii AS wi 4 a ae Da ah oe 
My * i- A Loe Fewel vy § Pay a Call ay. aA eS 
Nash ; Ws rn p( ‘ : , x \- NCP An re tee 


* - nee ee AS 
16 ~~ ——s IRRIGATION ‘IN THE UNITED STATES. 


teh Gare $ fs ey, 
Ca ae et ee 10 


“ ; : an P jel Daa Oe be ocean ne : 

entirely to irrigation. The modes of distribution were recognized as being pro 
_ controllable by the community. Water was public property. The American min 
with his new enterprises and enormous energy, created a whole code of laws in regar 
to the use of water. Its basis was the pioneer principle of first come first serve¢ 
and that has been reproduced in our jurisprudence as ‘prior appropriation.” — 
In forming a constitution, the people of California incorporated the body of com- 
-monlaw. Judges and courts have construed the common law to mean that the doc “ 
 trine of riparian rights necessary in England and in our Eastern States should be— 
applied to the use and distribution of water to agriculture. It is easy tosee that 
this conflict of prior appropriation and riparian rights must create considerable ere 
trouble. A large majority of the earlier irrigation enterprises, generally found in BY 2 

- foot-hillsregion, were served with water secured under the miners’ prior appropriation 


a4; 
. . . . v "Suey ae 
laws. When the land-owner on a stream demanded his riparian use of the jon Sifts bi 


water, litigation or worse at once ensued. At no time, however, were the commu~ 
nities in the southern part of the State organized upon the old Indian and Mexican — 
~ control involved in this dispute. The prior appropriations had often, itis charged, — 
attempted to monopolize the water supplies, not for their own or immediate use, but ¥ 
for speculative purposes, and as a lien upon the future. This gave some color of — 
equity to the absurd demands for riparian rights, as at times these were sought to 
be exercised by small land-owners against the large appropriators of water ~ 
owners of great tracts of land. A few years since the supreme court of Califor 
brought the subject of riparian rights to a crisis by deciding in favor thereof. 
As a result of this conflict, California has adopted a plan of co-operative or distri 
control which bids fair to wisely settle all questions of water and its use, of irris 
tion, construction, and ownership, and of the methods and forces by which these shé 
be managed and paid for. This is embodied in several legislative acts known as ° 
“Wright Irrigation District Laws.” Under these acts the people of any drain; 
and arable area to be supplied by water from a common source, can, by obeying 
tain legal requirements, form themselves into an irrigation district, having a common 


mr 


; 


\ to issue bonds therefor and pay interest on them, to levy taxes, to meet indebtednes 
and maintain works, to regulate the use of waters and decide the cost thereof to the 
farmer and consumer, to condemn lands and water rights, and in short to doall thing 
necessary for a civil organization. These acts have all been passed during the la 
four years. { ee 

The constitutionality of the bonds to be issued have been assailed, but were affir 
and sustained by the Supreme Court. Since then, action under the district laws has 
been progressing quite rapidly. Some twenty districts had been organized at the . 
time your committee was in California. ‘The bonds of several had been successful y oy 

negotiated. Since then, at least ten more have been set up in operation, the larger 
portion being in southern California. The amount of bonds involved ranged from 
$6,500 in a San Bernardino district to $3,000,600 in the district now forming in Fresno 
County. The area so far included will be over 3,500,000 acres. Probably one-sixth — 

_ of this area is already irrigated. ata Py 
Under the present system every water user first pays a royalty for the right to u 
of about $2,500, and thereafter an annual rental of $2.50 per acre. In condemning Bes, 
ditch system, the district may under the law regard the royalties paid as compensa- . 
tion, to their full extent, of the original outlay. They will pay, therefore, for the 

_ ditches on the basis of their annual rental values. The proposed new works will” a 


we 


J n oe 


have no charges to meet other than those legally established for the payment of in-,/, 
terest, the repayment of the bonds, and maintenance of the district irrigation work: 

As the area of reclamation grows larger each year, the annual taxation must ne 
essarily grow much smaller to each individual. The cost under private or corpora- — 
tive ditch systems will certainly exceed at the end of twenty-one years that o: th Eee. 
district system, by the entire amount of royalty the private enterprises would have 
exacted. And when the district debt should be paid off, the small annual cost for 
maintenance and repairs would be all that irrigators would have to bear. ai: : 


EFFECTS OF IRRIGATION ON HEALTH. en 
There is another and very important question to be considered, and 
that is as to the effect of irrigation on the general health. In California 


considerable attention has been paid to this subject, and in 18844 report < 


on the subject was made by the State board of health. There are con- _ 
flicting opinions in the report made by the board. In certain counties, 
as Ventura, Santa Barbara, San Bernardino, San Diego, irrigation has 
been employed for over a century, and the absence of malarial disea 
is noted, as well where irrigation is practised as where it is not. oy 
T ae eo 
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_ THE IRRIGATION PRODUCTION AND ITS VALUE. ws SE 
Other portions of California show a marked increase of malarial fever 
where irrigation is practiced. It is not difficult to discover the reasons 
for this. In Los Angeles and other valleys in extreme southern Cali- 
Se _ fornia, where the soil is, as a rule, sandy or gravelly loam of unknown 
_ _ depth, the water used in irrigatiug sinks into the ground or (on sloping 
_ surface) drains off immediately. It does not remain to saturate the soil 
- unless there be a stratum of clay (hardpan) near the surface. In such 
sections of the country there is almost entire freedom from malarial 
diseases. Along the bottom lands of rivers, and where the slope is in- 
_ sufficient to insure good drainage, or where the soil is saturated con- 
_ stantly, the case is different, and there are intermittent and remittent 
_ fevers during the warmer seasons of the year. The fact that the peo-, 
__ ple living in these low, wet sections of country are dependent upon im- — 
_ pure or surface water for drinking and domestic purposes aggravates the 
difficulty, for it has been demonstrated that people living in a fever- 
fae _and-ague country are tolerably exempt from the disease if they drink 
only pure water. 
____ From all portions of California letters from medical practitioners and 
other residents are in singular accord in saying that irrigation, when 
_. properly managed, does not produce any increase of malarial diseases. 


IRRIGATION AND FRUIT RAISING. 


The State Board of Trade reported in a careful paper that: 


_ The peculiar productions of California is another reason why irrigation will soon 
- bea great feature in our agriculture. California is situated quite differently from 
any other Pacific coast State or Territory. Indeed, many of the productions of its 
_ soil are peculiar to it. For instance, there are planted in California, according to_ 
authentic data, 50,000 acres in orange and lemon trees; all these must be irrigated. 
_ Last year there were shipped East for sale 1,850 car-loads of oranges and lemons, 

: and about 600 car-loads were consamed at home. There are over 20,000 acres of 
_ olive trees planted in California. Most of these are not bearing; some of them 
are; but enough are in bearing to show that this remarkable fruit grows here 
with wonderful luxurianeé and bears abundantly. The olive thrives nowhere else 

_ in the United States. Last year there were produced in this State 3,400 cases of 
olive oil, and of the very best quality. There are 140,000 acres of land now planted 
in grape-vines in the State of California; and for the year 1388 there were produced 


| ra 18,000,000 gallons of wine, 20,500,000 pounds of raisins, and 1,000,000 pounds of dried 
~~ grapes. These vines are the European varieties, which will not grow where the | 
_' —__ ground freezes; and they are not successfully cultivated in any other part of the 


+ United States. Both our wines and raisins are successfully competing with Kuropean 
—__ productions. .There are about 1,000,000 prune trees growing in California, outside of 
tas the acreage planted during the winter of 1888-’39. This most-needed fruit is not 
aia produced in the United States except on the Pacific coast. 
‘ In 1888 California produced 7,000,000 pounds of prunes, and it will be observed 
that there were imported into the United States for the same year, for consumption 
_- in America, over 70,000,000 pounds. In a very short time California will be able to 
- supply the American market. There are 300,000 fig trees planted in California, and 
Peano figs produced here are of the very best quality. The trees grow luxuriantly and 
_ ‘thrive well. It must be admitted that it is of infinite importance to our country to 





hae te encourage the production at home of all these articles which otherwise we would be 
————s compelled to import. 
ee ‘In this connection it may be added that California is a great nut-producing 
country ; the almond grows well and produces well. There are now over 25,000 acres’ 
-__ of land planted in almond trees, and this acreage is yearly increasing. In 1888 Cali- 
_ __ fornia produced 180,000 pounds of almonds. The so-called English walnut is also a 
~~ most valuable California nut, and grows well in nearly all sections of the State where 
| ___ the soil is deep or irrigation possible. No mention is made of the peach, the cherry, 
~~ the pear, the apricot, the nectarine, the plum, or the apple. All these fruits are 
grown in California in such abundance that the mention of them seems unnecessary. 
_-———s Add _to these fruits the whole berry family, conspicuous among them the strawberry, 
the blackberry, and the raspberry, and we may well observe the unlimited capabili- 


Dee, ties of this State for fruit culture. 
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Its report presents the following facts, among others: 


x 





IS IRRIGATION ADVANTAGEOUS ? } 
The advantage of irrigation is twofold: first, the water is applied ata time when © 
it will do the most good, and when the ground is in such a condition that the grain 1 
or the fruit trees will get the full benefit of all the water that is run upon the land; ~~ 
and second, where irrigation is practiced there are no droughts. In countries where 


there is ordinarily an ample rain-fall, the crops often fail by reason of droughts. This 
arises from the fact that the rain falls in vast quantities, but at unpropitious times, = = 
when it does little or no good to the crops. Ae a 

In California, from about the middle of May until the last of October, we have no es 
tains. During this period grain is harvested. ie de fe age 

The use of water is often more valuable for fruit growing than for small grains. Meas 
We doubt whether the wheat ficlds of California will ever be irrigated, because fruit gi 
is more valuable and the irrigation of orchards is more readily accomplished thanthe = 
irrigation of the small grains; and because, as a rule, in the great wheat-producing ace 
portions of California irrigation for the purpose of producing one crop of cereals is S 
not necessary. But California is especially a fruit-growing country. Itsadaptability = = = 
to almost all kinds of fruit is peculiar. Perhaps no country in the world isitseqnal; == — 
and in some of the great interior valleys of the State, and also in the foot-hill coun- BS WF. 
ties, successful fruit growing can be made certain only by irrigation. With the | 


orange and lemon irrigation is a necessity. Where orchards require irrigation it 
has been proved that to sustain the trees in their growth and fructification, water = 
need not be put upon the land more than from three to five times during thesummer 
and fall months. The practice is to run water in small ditches between the rows of — 
trees through the orchard about once a month, commencing in June and ending in- 


September. Then immediately after irrigating the ground, by allowing the waterto 
flow through these small ditches, the practice is to put in the cultivator, stir up the 
ground anew, so that the evaporation will not be rapid, and the ground will not set- 
tle down and become hard. The land thus remains friable, and the trees grow _ ae 
with great rapidity. ‘ i “ie cee 
The orchards and vineyards in the coast counties and in central and northern Cal- eae 
ifornia have hitherto never beenirrigated. Where the size of the grape is an especial = 
und important factor, like in the making of raisins, the irrigation of the vinesisad-  » __ 
vantageous, and especially where the vineyard is planted in very hot and dry situa- stile 
tions, like at Fresno and Merced. Up to this time no grape vines nor orchards have 
been irrigated in any of the countiesof Santa Clara, Alameda, Contra Costa, Solano, 
Sonoma, Marin, or Napa, and the fruit trees and the vines grow there with great lux- ie 
uriance and produce abundantly ; and yet in each of these counties vegetables and 
the smaller fruits, like strawberries, are now irrigated during some of the summer Jc 
months. wi as a 3 
THE AMOUNT OF WATER NECESSARY. oe} fe ae 


_ There will not be required the same amount of water for successful irrigation x 
in California as is used in India. In Indiaitrequires about 1 cubic foot of waterrun- 
ning every second to irrigate 200 acres of land to produce cereals. In Granada, _ 


Spain, where cereals are produced, 1 cubic foot of water running per second irrigates 


about 250 acres. ety. 
One inch of water running continually irrigates in southern California about 10 
acres. liven less than this amount would be required in portions of central and 


northern California. 
THE RESULTS OF IRRIGATION. ae tr. 


_ Los Angeles and San Bernardino Counties are conspicuous illustrations of what = 
irrigation can accomplish. Nothing can picture the change which has there been 


made by means of irrigation. A great plain which once looked like a desert is now 
covered with beautiful homes, surrounded with orange orchards and vineyards, —_ 
dotted with towns and cities, which have grown up every where as if by magic. The oak 
population has more than quadrupled in a single decade. Lands whichsold tenyears 
ago at from $5 to $25 per acre now sell at from $100 to $1,000 peracre, and these prices aS 


seem to be fixed from what the lands actually produce. Noris this conditionof things = 
peculiar only to southern California. In Placer County water has for some years: 
been used for the irrigation of orchards and vineyards there planted. It is impossible 


ae 
to describe the change thus created. Orchards of every variety of fruits, from the — Nee 


orange and lemon to the apple, and vineyards of every rare variety of grape, and — its 
nuts of all known varieties grown in semi-tropical climates, and the fig and the olive, ‘a hy 
all seem to flourish in the foot-hills of Placer County; nor does the result in Placer 


County seem to be peculiar to that locality, for everywhere in the foot-hills of the — 4 ‘se 
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ising. — ’ ’ 
‘he foot-hill country about Oroville, in the county of Butie, where water has been 
oduced, is no less conspicuous for its luxuriant tree-growth. Within the last 
‘years 1,500 acres of orange orchards have been planted, and these trees seem to be 
iving well. The oranges are rich in color, luscious in taste, and attractive as to 
. This is mentioned only to show the effect of irrigation upon both the foot-hill 
d valley lands of the State of California. 
More marvelous still is that section of country lying about half-way between the 
_ extreme northern and southern part of the State. Within the past few years a town 
he _ has been built there, which has a population of over 10,000; the surrounding coun- 
RY. nA try is cultivated in everything the farm can produce. Indeed, Fresno County is to- 
Ove. da the great raisin-growing center of the State, and nearly every variety of fruit 

~~ grows abundantly. There a beautiful orchard stands side by side with an alfalfa or 
grain field. Homes are literally hid away by the remarkable ornamental tree-growth 
_ which irrigation has caused. Ten years ago the lands of Fresno sold at from $3 to 
_ $20 per acre; now the same land with water on it sells at from $75 to $750 per acre. 
_ This is all due to irrigation. Kern County is another conspicuous land mark en the 
road to successful irrigation; more than 80.000 acres of land is being irrigated in 
that county. The production is generally alfalfa. : 
_ Everywhere in California during the suinmer months garden vegetables are raised 
_by irrigation. In the fall, winter, and spring months in most parts of the State they 
require no irrigation, except such as they get from the natural rain-fall. So with 
_ strawberries; this fruit is universally irrigated. In Santa Clara County alone it is. 
Ba claimed there are 1,500 acres of land cultivated in berries, all of which are irrigated ; 
ae and that there are over 500 acres cultivated in garden vegetables, which are also irri- 
gated. Even in northern counties like Napa, where the annual rain-fall is almost 
~ three times as great as in some parts of southern California, strawberries, other small, 
berries, and garden vegetables during the summer months are universally irrigated, 
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IRRIGABLE AND STORAGE AREAS. 


_ Large areas of plain or bench lands, lying above the bottom lands of 
the river, are to be found in Shatsa, Tehama, Butte, Colusa, and other 
Counties. They are all within reach of the water flowing down the Sae- 
ayy ramento River and its lateral tributaries. Most of the streams emptying: 
_ “into the Sacramento from the Coast Range sink and disappear during the 
- summer not far below where they debouch from the mountains into the 
- open country; but at their sources there are large quantities of water 
that can be stored or impounded in the reservoii-sites that are avail- 
able. 
The irrigable lands of Lassen County, lying about 1,000 feet below 

_ these sources of water, are not far from 500,000 acres; and east of these 
lands, in the State of Nevada, is an area of like extent. The lands are 
~ rich, sandy loam, productive with water, but comparatively useless with- 
out. The climate of Honey Lake Valley is most delighttul, being free 
_ from excessive heat and net subject to very low temperatures. Here 
is a region of nearly or quite 1,000,000 acres of public lands that can 
not now be settled upon, but are nevertheless capable of sustaining a 
-arge population. A rough calculation shows that in Hagle Lake there 
is stored enough water to irrigate 500,000 acres of land; and at the 
head of Susan River comparatively cheap reservoir sites are available - 
to store water sufficient for a half miliion acres more. North of this 
region lies Madelin Plains, a large area of good lands if irrigated. In. 
_ Modoc County like areas are lying idle and useless, yet are capable of 
high cultivation and of sustaining a large population. Ae 
ed ayo County, Cal., is especially adapted to irrigation, particularly 

that part of it known as Owens Valley. From Olancha to the head of 
Round Valley is 100 miles; the whole of this distance, a strip of country 
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. from 4 to 6 miles,in width, is susceptible of irrigation. There are from 
or oO ,000 to 400,000 acres of land of unsurpassed fertility which are 
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engineers that the Owens River carries on an average, and during the 

summer months, water enough to place at least a surface depth of 15 — 
inches upon an area of 300,000 acres of land, and this without prepar- 

ing catchment reservoirs. A large portion of this country is still a | 
part of the public domain. Less than 12 ,000 acres of land are now 
cultivated in Owens Valley. 

In the extreme iGo, portions of California there is ample oppor- : 
tunity for storage on a large scale. There is a difference of opinion 
among engineers. Some think there are many basins and cations in 
the mountains which are adapted to the purpose, and others think 
these, on most streams, are wanting. Most, however, agree that the 
bench lands furnish abundant opportunities for the construction of res-— 
ervoirs. There are a number of reservoirs of both kinds finished and 
in process of construction, of capacity varying from a few thousand to- 
a billion gallons. One on Mormon Creek, in the rim of the San Fer- 
nando Basin, is of more than the latter capacity. 

The number of acres of good land which require irrigation are, south 
of the mountains, according to the State engineer’s estimate, 460,900. 
North of the Sierra Madre r range, Los Angeles County shares with — 
Kern and San Bernardino in the great Mojave desert, so called. This — 
desolate region contains many thousand square miles. In these three 
counties one-half of this is probably arid beyond redemption; one- 
half of the remainder is too rough and mountainous to be valuable for 
cultivation, but the remainder is mostly highly fertile soil, lying favor- 
ably for the application of water. Of this vast territory, Los Angeles 
County possesses 250,000 acres, which can be made to comfortably sus- 
tain a population of 100,000 people. 

It is stated that the lowest summer flow of the Mojave River is about 
5,000 inches. ‘The average flow for six months in the year, the winter 
and spring months, is from 20,000 to 30,000 inches; during May, June, — 
and July more than 10 000, and for the "rest of the season more than 

5,000 inches. Of this the Hesperia Land and Water Company has filed 
a claim of 5,000 inches. 

The land is mostly Government land, and the profits thereon would 
pay for enormous and elaborate works. Big and Little Rock Creeks, 
which debouch upon the desert plain at higher elevation, west of the 
Mojave River, are wholly within Los Angeles County. Their flow in 
winter is thousands of inches, and in summer is sufficient, as at present. 
handled, to irrigate several hundred acres. Facilities for storage on 
these creeks are as abundant as on the Mojave. The land below is 
still owned, for the most part, by the Goverriment. The universal tes- oa 
timony is that it is as fertile as the best. It is covered with grass and a ae 
flowers during several months of the year, and is capable, under i irri-,” s, 
gation, of producing the most luxuriant and profitable crops. Artesian-_ . 
well boring has proved successful in places on the desert, but theex- 
pense is of ¢ course greater than elsewhere. . The region is one of the most = 
healthful on the globe. Its hot, dry atmosphere is found congenial to Ros. 
many people. It is especially naatad to the production of certain 
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crops, as the fig and raisin grape. It produces in some places as fine re i 
wheat as is raised anywhere, but to become habitable for any more 
than a few scattered families or small communities, it must have water BS o> 
to save its crops in summer. Value of irrigable land, $50 per acre; PO 5 2 
non-irrigable land, $1.15 per acre; the number of artesian wells.in the / "(4 
region, seven, with an average depth of 340 feet and average flow of eter, 
12 inches. The counties of Los Angeles and Orangé have an area of ; LPOR 
4,312 square miles, or 3,079,680 acres. Their population i is fully 150,000 ey 
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— souls. Without irrigation not one-quarter of this number would be 
_ living there; and “ this in spite of the fact that those two counties pro- 
_ duce more than one-half of the corn of the State almost altogether with- 
_ outirrigation; that there are nearly 90,000 acres of good land that re- 
squire no irrigation.” | 
+ The land now irrigated is about 150,000 acres, and this is the basis 
of maintenance of 113,000 people. Theoretically, no increase of this 
_ population is wanted without a corresponding increase of irrigated 
ee lands. Factories and mineral developments, travel and transportation 
____ by sea and land, and the healthfulness and delightfulness of the celi- 
- mate, would add to the population; but the cost of living would be 
increased in proportion to growth, the homes of the poor would no 
longer be those of people who control their own destinies; and this 


would become a rich man’s paradise—a thing not to be desired. 


~~. Fen years ago the population of the counties was little over 30,000. 
Ri Fifteen years ago the land on which Pasadena now stands was held at 
ie _ $7 per acre; in seven vears if was valued and sold in large quantities 
— at from $500 to $1,000 per acre. This was for orchards—not city lots 

—  —orchards made possible only by a supply of moisture for the roots 
cae of the trees during the long arid season of the year. So with the whole 
of the great foot-hill region along the base of the Sierra Madre range 
— from Tejunga and Crescenda Canada on the west through Altadena, 
oe, Sierra Madre, Lamanda Park, Santa Anita, Monrovia, Duarte, Ayusa, 
ae” Glendora, Alosta, San Dimas, Lordsburg, Cucamonga, Rialto, Red- 

; lands, and over the San Gorgonio Pass into the desert at Indio, and 
% ~~ again at Riverside and Arlington, and places too numerous to mention. 
The growth has been proportionate to the extent to which irrigation 
edd has been carried. The region mentioned was alinost worthless even for 
——-—s grazing purposes, and was as incapable of sustaining a population as 
_ ___ the Mojave Desert itself. Now visit it and you will find it the most 
_ eharming region and the most valuable land in all California, or in the 
United States for that matter. 
rh ; GROWTH OF ENTERPRISE AND VALUES. 

oaks In Fresno County there are 100,000 acres of land now irrigated. 

= This estimate is made by Mr. George Manuel, a well-known civil en- 

7 >. gineer, but he adds: 


“Tt is somewhat difficult to draw the line between irrigated and 
-___ unirrigated lands, for the reason that the effects of irrigation by filling 
———s up the country affect’ and render fertile to a great extent lands lying 


. contiguous to irrigated lands, but not themselves subjected to irrigation 
a by the usual methods of application. Of this latter class of lands, ” 
“as says he, ‘‘ there are about 200,000 acres.” 

_ + #£‘'Thus it will be seen that the 200,000 acres are an area double in 
~~ extent of that which is actually irrigated, and is reaping the benefits 


without being subjected to any of the burdens of irrigation. Irrigation 

~ in Fresno County has heretofore been carried on wholly by the private 
~ ganal system. It is a voluntary matter by this plan with each land- 

- owner whether or not he will contribute anything towards the expense 
__ ineident to the irrigation of lands. His lands may be surrounded by 
irrigated lands, and thus in a short time they become sufficiently irri- 
gated by percolation; but he may and does decline to buy water where 
he ean get it by absorption without. By the district plan this iniquity 
iS overcome; and.every man who owns land that will be benefited is 


————-—s compelled to contribute his portion of the expense incident to the sys- 
_-__ tem, and gets in return all the water he may require, 
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The following is the estimate made by Mr. Manuel of the amount of 
land in Fresno County which is now not irrigated, but which is irri- 
gable: 


Acres. 
(1) In Madera irrigation district, about ..---- Loi SP chalalalat meee ee-r------ 300, 000 
(2) Under Chowchilla Canal, excluding about 5,000 acres already irrigated - 60, 000 
(3) Land lying above or east of Madera district, but which can be irri- ; 
gated by a branch of the main canal of said district (in Fresno County) 87, 600 
(4) Land lying above water in main canal of Madera distric’, but which bi 
is susceptible of irrigation by a system of storage reservoirs.......- 38, 400 


(5) Land lying between San Joaquin and Kings Rivers, excluding about 

60,000 acres already irrigated, and which can be irrigated by existing 

works or their extensions....-.-.---------------+-.2---------+----- -. 684,960 
(6) Land lying above or east of Enterprise Canal, but which can be coverec 

by storage reservoirs or branch canal taken out high up in the 


POOUNTAINS..25 55-2. = wenn nee peso ee wae enna e sees root ee ce ceee eee 40, 000 
(7) On west side of Fresno Slough, below Hall survey in Fresno County, 
which can be covered with extensive irrigation works. .--- anaew teed) ho 


(3) In Sunset irrigation district above Hall survey, proposed to be irri- 

gated by acanal having levees 35 feet high at highest point, and 

about 15 miles long, and which lie above Hall survey......... «eee - .  LOOTDGD 
(9) Between the 240 and 300 feet contour line on State engineers map, . 

which can be irrigated by canal taken from Kern River, or by water_ 

pumped by water power as proposed by Sunset district in Fresno 

RRL EE Need CM KARE 9 Soci tie ok tn ee eee cane ese n te ae I ee Ae ae 190, 000 
(10) Land lying above the 300 feet grade line in Fresno County on west 

side, which can only be irrigated by storage reservoirs on the streams 


Howing from. the Coast Range. 2.227.222... 0 Le ok Gace ee ee 293, 000 
ONAN en Pome. abn <4 xe tao Wha am dete ea nd Sosa ieee ete) eee 1, 996, 960 
Mr. Manual states further that— 


In 1870, in township 14 south, range 20 east, sections 1 to 5, assessed to W. S. Chap- 


man, at $1.01 per acre; section 36, at $1.13 per acre; that made an assessed valua- 
tion of that township, in 1870, of a little over $25,500 in round figures. In 1880 the 
Bank of California tract, a portion of these twelve sections, af $4 an acre, and Bank of 
California tract, 240 acres, at $5 per acre, C. A. Towne, section 2, adjoining Fresno 
City, at $5 per acre. C. H. Hoffman, section 12, near Fresno, at $5 per aere. E, 
Jansen, six sections near Fresno City, at $4 per acre. In 1888, A. T. Covell, in Wash- 
ington Colony, 5 miles from Fresno, 60 acres, at $150 per acre. Sections 1 and 2 and 
11 and 12 at $250 to $300 per acre, $250 per acre being about the average for unim- 
proved land, And this increase in the value of Jand is due to irrigation. It is the 
same land exactly, only in different years, as irrigation has progressed. 

Sections 6 and 7, at $100 per acre ; section 19, at $75 per acre; sections 5 to 8, un- 


improved, and from one-half to 1 mile from the city of Fresno, at $125 and $200 per. 


acre ; sections 17, 18, and 19, averaging $85 an acre, and sections 23, 24, 25, and 26, 
at $75 per acre. That is the valuation of that township. The first assessment was 
$20,000 in round numbers, and the last assessment of the city, $6,800,000. And the 
total valuation of that township is probably in the neighborhood of $9,000,000. Con- 
cerning the value of irrigation, I know of one canal that was said to cost in the 
neighborhood of $50,000. The first year after its inception the increased value of the 
real estate along the line of the canal was $640,000—land that could before have been 
bought at $2.50 per acre had increased in value sufficient to make that valuation. So 
I could give other instances, but I suppose that would be sufficient. 


Mr. Thomas Hughes, well known as a real estate operator, also tes- 
tified that— 


In 1881 I purchased 7,000 acres of land adjoining the town of Fresno, agreeing to 
pay $40,000, and having 6 months to make the first payment of $5,000. — 1 immedi- 
ately had circulars printed, offering to sell land, with water for irrigation, to parties 
who would move on the land and improve in trees and vines, without any cash pay- 
ment. Jn this way I soon sold the most of this tract, and would borrow on my note 
with these mortgage notes as collateral security, getting about 50 cents advance on 
the dollar. I sold the land at prices ranging from $40 to $75 per aere. This gave me 
@ surplus of money to pay what I was owing on the land, and money to make a small 
payment on the purchase of other lands, which I continued to do from year to year, 
until LT was myself $350,000 in debt, and had mortgage notes dué me to the amount 
of nearly $500,000 for lands in most cases sold on a credit of one, two, and three years, 
with interest at’ 10 per cent., payable half yearly. The settlers have all made their 
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cae Ne eee to-day from $200. to $1, 000 per acre, and all have paid me in full. I 

_ have sold thousands of acres of land on these terms, and I have never been compelled 
Be to foreclose a mortgage in Fresno County. Men whowill work can settle on irri- 
preeeted land, pay their 10 per cent. interest, improve the land, and pay for their land 
at prices ranging from $50 to $125 per acre inside of four years. And that, too, on 
land that before the irrigation system was started could not be sold for more than 
from $1 to $5 per acre, according to location. 


In Tulare County much progress has been made in the work of irri- 
_ gation. The one criticism to be made on the work in that section is that 
itis fragmentary and lacks uniformity and systematic metheds.  Irri- 
gation is consequently patchwork, but enough has been done to demon- 
eat strate the miraculous power of irrigation in the San J oaquin Valley. 
Mr. P. Y. Baker, civil engineer, for inany years devoted to the work, 
says: ‘There are about 15, 000° acres irrigated in this county, and 
950,000 acres not irrigated. There are about! 250,000 practically useless 
- without irrigation. Of the above 950,000 there are perhaps 700,000 that 
Be rcduce some crops without irrigation, but very little of it produces 
fair crops. That is to say, one year with another, the average would 
~ be so low that it would be a serious question of making a bare living 
on most of it. Experience has shown that the proximity of irrigation 


has added much to the productiveness of non-irrigated lands.” 

| _ In Merced County provision has been made whereby a considerable 
regia area of lands may be irrigated; but the acreage actually subjected to 
eae Bi irrigation is small. The Crocker Canal, which is said to have cost 
i> gales $1,500,000, is situated in this county, and will eventually be applied to 
~~ alarge area. The area of the plain lands which may be profitably irri- 
~~: gated is large. So far as irrigation has become an accomplished fact in 
the San Joaquin Valley, it has been done through private enterprise. 
cas , Under the district irrigation law of 1887 a number of irrigation districts 
have been organized, and by this means the irrigated area will soon be 
___— rapidly extended. ‘Twelve irrigation districts are reported as organ- 
ized or in process of organization within the valley of the San Joaquin. 
The total acreage involved is estimated at 2,000,000; the total amount 
of the bonds to be issued will not be less than £10, 000, 000, ‘The area 


of the following irrigation districts can be given with accur: acy : 











: Ee Pt ag bai Snes b we cee oe ae acres... _—- 108, 000 
RIO ter eae et coat ee ae aon 176, 000 

Eee pass, URMRIPRT CG ke Wie Mey, a ip sa dae bie am clan do... 300, 000 
pee ; estate oe coon ics fe ALU el OI Ol a dO. Lc aa oa aOOO 
So ge Oe OTE CL Gupta eS ete tat ig IG aI as aa a ey do... 160,000 
Peace Nst)* ERIC V ED Bee cr Sn rl dOnt iy HOLO00 
Td i hi 4 LGR Guee MEU me a era kes. Chere Piety feet Sete dow. 2 48, 000 
wate ey Buse (prapased):...62 -4.-.5-)~+-2)----2500--- 00.2» 265;,000 
B58 Tie Mresne.( DPOMOSEd ))) i o0-).4e4h Biaee-ce conn see e--2-d0.--. > 300,000 
, z eae Total area San Joaquin Valley......----------- 1,767,000 
OS ta aa The total area irrigated in the same section was given by State En- 
_ ~~ gineer in 1855, at 251,140 acres. ‘This area has certainly increased one- 
ced hegtane fourth, and woukl therefore be not less than 313,670 acres. It is prob- 
Sas ably nearer 350,000. 
4% NP j 
vol 4 eave P 
Bae sie LOS ANGELES COUNTY. 
+The irrigable portions of Los Angeles County are embraced in the 
fy ee a San Gabriel and San Fernando Valleys and the coast, plain region.’ 


The San Gabriel Valley is 23 miles in length, east and west, 11 miles 
meee vl width, north and south, with a broad outlet somewhat west of the 
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middle point on its southern side. It is but little less well-defined as a tei 


basin than that of San Bernardino, At the lowest point on the higher Sets 
side of the valley, next the mountain base, 11 miles north and 2 miles — wae 
east, the elevations range from 625 to 675 feet. At the extreme north- PP ead 
west corner they are between 1,500 and 1,700 feet, and at the other ex- a unel 
tremity of the valley, next the mountain’s base, the plain is 1,000 to acre a 
1,100 feet above the sea. ae iat) 
Together with its mountain and hill-side catchment areas the SanGa- 
briel Valley embraces a territory about 560 square miles inextent. The ~~ ay. 
mesa, benches, plains, washes, and bottoms composing the valley itself = 
cover nearly 200 square miles, or about 123,000 acres. Of this amount — : 
about 92,500 acres are highly cultivable and productive lands, but re- rs 
quiring irrigation. | Bor ie 
_ The San Fernando Valley occupies the western portion of the South- = 
ern California basin. It contains about 570 square miles. Of thisarea 
there about 100,000 acres of really good irrigable lands. The coast — 
plain embraces an area of 1,472 square miles, Of the total, leaving out Aas 
hills, marshes, wet land, and 68,000 acres requiring irrigation, there = 
are about 270,000 acres fit for cultivation by irrigation. It is all below Groth: 5 
500 feet in elevation. Lae 
The rule as to distribution of rain-fall, as affected by the mountain NGS 
ranges, is emphasized in Los Angeles; the heavy down-pour ison the 
‘slopes of, and on the plains and bench-lands at the base of, the ridges, ges 
on the side next the direction from which the storm clouds are brought. eee 
On the coast plain and elsewhere on the lower elevation the down- Ee seks 
pour reaches about 15 inches per annum. In the San Fernando Valley, (yaar 
from other causes, it falls to about.11 inches. At the base of these ies 
mountains it rises to 15 again, and at Ravenna it falls to less than 11 We at 
inches, though the elevation is 2,300 feet above the sea. But as the Bee, er 
base of Sierra Madre is reached, the precipitation reaches 22 inches,, 7a 
though the elevation is but 700 feet. On the mountain bench-lands the 2) eens 
rain-fall is from 50 to 100 per cent. greater in the valley, but 10 miles bay 2 
distant and but 600 feet lower. Bare a ¢ 
Of the irrigable portions of this county, the San Fernando Valley and. © * = 
the coast plain are materially the driest Sections, and the bench-lands = 
and mesas, at the bases of the Cahuenga and the Sierra Madre, receive = 
much the greatest rain-fall. San Gabriel Valley, as a whole, probably ~~ 
receives 50 per cent. greater rain-fall than does the San Fernando, and 80 
to 90 per cent. more than does the valley of San Bernardino. The rea- 
sons for these differences are found in the following facts: San Gabriel 
Valley has no high mountain range in front of it, and has a high range — Beak th 
immediately back of it. San Bernardino Valley, notwithstanding the = 
fact of the higher range behind it, has‘ also quite a high range in front. fi 
San Fernando Valley has a moderately high range in front of it, and 
only a moderately high range behind it for more than half its length. 
The streams all lose their waters in the underlying gravels, within @ © | 
few miles of their canon mouths, during fully eight to ten months (Inet ee 
cluding the irrigation months) of almost every year. All but two or Mi 
three of the larger canon streams do not, naturally, even bring their — 
waters outside the cation mouths, for six months of almost every year. : 


The waters are lost in bowlders and gravels, but they reappear below Be: 
in the springs and cienagas of the Los Angeles Valley, or in those ofthe —  » 
San Gabriel basin. There are two classes of Streams, then, serving ir- No 
rigation in this region—those which have their independent mountain 
drainage areas, and come to the interior valley through deep gorgesor 
cations, and then sink; and those which rise at the outiets of the three 
ese | 
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ny. nain divisions of the interior valley, namely, the Los Angeles, Lower 
as an Gabriel, and Lower Santa Ana Rivers. 

ee _ There are ‘eleven principal groups or systems of irrigation, the San 
Gabriel and San Fernando basins being again subdivided into as many 
more. The description of San Bernardino works will serve largely for 
wes those of Los Angeles County. The artesian-well groups are humerous, 
-__and their economic use is an entire and extended success. Sub-irrig gation 
pe by i iron and cement conduits is a great fe: ture, four systems alone | using 
: é 240, 013 feet, of which 3,005 feet are of iron piping. There, are also 
in ah a 607 feet of cement canals. The cost was $275,000, $90,000 of which 
Sst was for well-boring and water development. These systems belong to 
the Pomona group of fruit colonies. In practice, a fixed and aniform 
é: rate of 10 cents per hour for a run of water is charged, as a zanjero’s 
“fee, each time a head of wateris turned on to au irrigator. The “heads” 
used in irrigation are 30, 45, and 60 inches in volume, but the rate 
- charged is the same for all, so that the double volume afforded by the 
_ 60-inch head costs no more than that afforded by the head of 30 inches, 
for the twenty-four hours. The actual cost of water to the irrigators 
if if peper acre ranges between 72 cents and $1.92, and averages about $1.30 
ge per year. 
There are in Los Angeles County a large number of settlements made 
: ‘on the colony plan, and a more conside1 ‘able area occupied by large and 
if small ranches, vineyards, and orange groves. The water system, serv- 
ing the city and for domestic as ell as neighborhood and irrigation 
gon: “use, is as typical as anything in the land, being based on the old Span- 
Be ish-Indian community plan, as modified. by modern use and growth. 
Be " ‘The canjas have a total service and length as follows : 
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This summary shows that the total length of conduits maintained by 

the city is 52.3 miles, of which 25.8 miles, or nearly 50 per cent., con- 
sists of tight conduits—wooden flumes, cement and iron pipe, cement 
or masonry-lined canals, brick culvert, etc.—and the balance consists 
of open canal and ditches of various kinds and sizes. 
“There are 40 miles of ditches outside this system, but receiving their 
Bik, water supply from the city zanjas, making in all over 93 miles of con- 
duit, connecting with as many more miles of private distributory ditches 
Nadeem ste pipes. The cost has been during the past fourteen years about 
$800,000. 

re _ The irrigation system of Los Angeles is under the direct control of 
the city council, from the heads of the zanjas on the river to the south- 
ern limits of the city, and from there on the distribution is managed by 
several associations of outside ir rigators. 

 _ The council appoints a general zanjero, or ditch overseer, and assist- 
ants, fixes the rates for sale of water, orders all zanja improvements 
a that’ are made within the city, and maintains entire control over diver- 
sion from the river. In times past the council has apportioned the 
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water to the land within city limits at the rate of an irrigating head 
for twenty-four hours to one acre for every thirty days. This was when “ 
the acreage irrigated inside the city limits was greater than it TOW iio: ae 
This city allotment is now, however, a dead letter, as the inside irri- 
gators have more than they require, and the council has no concern for Rex 
distribution of the water after it leaves the corporation limits. Every 
individual irrigator whose lands are inside the city bounds is allowed 
all the water he wishes to buy and pay for without restriction, and the = 
surplus waters are sold to the outside associations. Mea Ast: 
Outside the city limits the irrigators are organized in regularly de- 
fined districts on the extension of each zanja. These districts abut on ney 
the city, and when organized were considered to embrace all lands ae 
which could be reached by the spare water of the river. Some of them = 
have been much extended, however, and in one or two instances Sec- 
ondary districts subject to and buying water from the primary districts 
are found adjoining the latter. With the improvement of the zanjasS 
and the diminution of cultivation within the city the irrigable area has . 


Ne 
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extended year by year, and is now carried even beyond the secondary 
outside districts. The outside organizations are incorporated associa- ~ 


us 


tions of irrigators, which elect officers, are governed by sets of by- 
laws, and appoint zanjeros, whose duty it is to purchase surplus 
water of the city and sell it to the irrigators, each of his own district, 
at a premium fixed by the association, which constitutes its compensa- c 
tion. : Oe 
Water is sold by the irrigating head in measure of time. The rates, 
always subject to change, are at present in the city $3 perhead per 
day (sunrise to sunset); $2 per head for half day (sunrise to noon, or 
noon to sunset), and 50 cents per hour. Current rates charged the out- as 
side districts by the city are $5 per head per day, $3 per night. Single 
hour permits are not sold outside. ‘These rates are 50 per cent. higher 
than they were two years ago. In 1880 the city rates were per day $2; 
half day, $1.25; night, $1.50. In 1873 they were $1.75 per day, $1.25 
per half day; $1 per night, inside city limits. Outside they were $3 per 
day ; $2 per night. In 1870 in the city they were $1.50 per day and $1. 
per night from March 1 to October 1. After the latter date 75 cents — 
per day and free at night. yey 
The areairrigated under this system is about 12,000 acres, of which 
nearly 3,000 is within the city limits. Say 
Engineer Hall mentions in his last report 250 different systems of 
irrigation works within the three southern counties of California; also 
18 different artesian water and well basins, the total acreage of which is 
large. . i ae 
SAN BERNARDINO COUNTY. 
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Mounts San Bernardino and Grayback are the culminating points in 
the topography of southern California. From them, trending south- 


east, start the San Diego ranges, which enter Mexican territory. Ex- 
tending west, the Sierra Madre ranges reach away over a hundred 

miles through Los Angeles and into Ventura County. Standing atthe  ~— 
meeting of these masses the San Bernardino peaks are the highest and 


most commanding objects in the landscape, and play a very important — 
part in modifying local climatic phenomena and regulating irrigation 
water supply. ~ aes 

From the northwestern end of the San Diego range, or plateau, begins. 
what is known collectively as the Coast Range, extending northward 
into and beyond Los Angeles County. Its face to the sea is a sloping 
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slain or mesa. Last of this ran ge and between it and the Sierra Madre 
lies the smaller counterpart of the great San Joaquin Valley to the 

; north of it. Irom the coast to the San Bernardino Peak westward is a 
‘distance of 110 miles. Broken by two small, low groupings, it com- 

prises the most valuable fruit region of the State. W ithin this are 

_ will be found at least 100 colony towns and villages; the ¢ growing vid 
; _ prosperous city of Los Angeles, and 2 population of over 250 000 per- 

_ sons, all of whose prosperity depend upon irrigation. In Los. Augeles 

County the coastwise mesa becomes a broad alluvial plain. Engineer 
Hall, in his volume on irrigation in southern California, says: 

f North from the Sierra Madre chain stretches away to the Sierra Nevada mountains, 
is a distance of over 50 miles, and from the Colorado River on the east to the Santa 
Barbara Mountains on the west the desert plain of the Mojave, comprising an area. 

‘ of 15,000 to 16,000 square miles. On this broad plateau there are extensive tracts of 

Le rich soil; but from the want of rain they are barren, and from the absence of water 

Sim supply they are, except in very limited localities, non- -irrigable. The Mojave, then, 

Y oe: is not, save in a very much restricted sense, a p art of the irrigation field present or 


r 

5 
Aaa “prospective, although locally irrigation flourishes there and many small utilizations 
een . . of water remain yet to be carried out. 


It is the Sierra Madre range of southern California which, passing 
through Los Angeles and San “Bernardino counties, constitutes  mount- 
Bh ain wall, that, intercepting ocean breezes and storm clouds, precipi- 
‘tates their moisture upon high and rugged peaks, thereby regulating 
, ‘ climate and making possible “that high “degree of cultivation which is 
necessary for successful horticulture. 
The effect of an intercepting mountain range upon rain-fall is most 
distinctly marked in this region. The San Bernardino section offers no 
-__ gradations as in San Diego.. The clouds drifting inland from the sea 
ee: are broken on the summits of the Sierra Madre and precipitate their 
~~ contents upon its bald slope. They cover the crest with snow, and 
? send great rains down the western slopes in heavy torrents. The val- 
ley below will have a rain-fall of barely 8 inches per annum. The 
mountain peaks and spurs above will receive from 70 to 100 inches in 
_ the same period. ‘The slopes are exceedingly steep. 
were The accumulation of vegetable molds and soils, which are recognized 
as water-holding, are limited in extent. In an earlier geological er: 
the rain-fall was immensely greater. Vast mountain torrents in those 
ap - days poured through the caiion, carrying great masses of bowlders 
before them. The operation of the forces thus created have made deep 
 bed-rock cuttings that are now filled with masses of broken matter. 
Into these flow and disappear the waters that pour from the mountains 
above. In this wise the artesian waters of the San Bernardino basin 
’ are collected. - 
| The Santa Ana River, with an independent mountain area drainage 
of 220 square miles, is the main surface drain of this irrigable region 
and also its chief irrigation feeder. There are some twenty smaller 
-__ and tributary creeks, cations, or washes. In addition to these drainage 
. ‘areas the northern face of the San Bernardino range is drained by the 
| _ Mohave River. The basin slope from east to west is about 26 miles in 
- length, and comprises 120 square miles in all. Its future importance 
in irrigation is considered large. At present it is lost in the sandy 
waste 40 miles from its source. Engineer Hall classifies the San Ber- 
nardino lands as follows: 
(1) The wet and marshy lands of the San Bernardino and Rincorn artesian basins, 
and the Chino; (2) the moist and semi-moist lands bordering the wet lands of the 
Rincon on the north, and bordering those of the San Bern: irdino on the north and 


ae east; (3) the moist bottom-lands bordering the Santa Ana River in its course through 
_ the Jurupa from the upper to the lower pasin ; ; (4) then, going to the other extreme, 
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the bone-dry red mesa lands, which fringe the entire valley more or less completely; 
(5) the bowlder and cobble-filled alluvions, which form the ancient dumps of the 
canon creeks, and which, along the base of the main mountain range, toa greatex- 
tent take the place of the red mesa lands; (6) the intermediate plains—dry, sandy, 5 
frequently gravelly, and with broad ‘ washes” in parts, but in others with find; ¢ = vies 
light, rich, and deep soils. Ae, 


The topographical features of the basin, with its great slopes in the ; ey 
ground surface ranging from 30 to 120 feet per mile, renders impossible 


P 


I 


any system of irrigation by “cheeks,” such as is practiced in the Sates 14 
Joaquin Valley. It also compels the grouping of irrigation works and 
areas, deriving their supplies from limited and distinet sources. Three — Pia 


_ of these groups, embracing a large number of small works, obtain their 
supplies by diversions from the Santa Ana River or its main tributaries. 
Four other groups are fed from mountain canons, the waters in which 
are derived mainly from subsoil supplies in the strata alread y deseribed. 
Other groups obtain water by means of artesian wells, by tunnels driven : 
into the mountain and securing thereby the drainage waters by lifting 
the sub-water of the cienagos or wet plains, or by other sub-dam works, — 
raising to the surface supplies that would otherwise be lost. Itisesti- | | 
mated that the great storage project’ of San Bernardino County, the |. 
Bear Valley reservoir, will very materially change the irrigation possi- & 


bilities, or greatly enlarge the area of land under cultivation. ee 
The value of water has enormously increased. The North Fork ~— 
Water Company, which is under guaranty by the Bear Valley Reser- 


voir Company, sold in 1865 at the rate of $30 per share, the water being 
valued at $18 per inch. In 1880 the value per share was $50, and that 
of water $26.40 per inch. In 1885 the value per inch of water was $360, 
and in 1888 $720. In another enterprise: $10,000 is reported to have 
been paid for perpetual right to one cubic inch of water. The South- “shes 
Fork Canal valuation is given at $6 per miner’s inch in 1872, and at Aa 
$615 in 1887. Ge 
The different sources of supply, and the character and extent of areaS 
served, compel as great a variety in the systems of distribution. One — Saks 
of the most notable of these systems is that made by tunneling into 
the mountain canon walls and securin g the drainage waters that pass — 
through them. At Redlands, one tunnel delivers about 30 miner’s 
inches, another about 130. The Ontario Jolony enterprise, whose en- 
gineers, the Chaffee Bros., have since become known all over the world — ee 
by their connection with great Australian projects, is the mostfamous of 
these tunnel works. Ae 
The water company at Ontario, after econservin g all the surface sup- 
ply by means of cemented canals and. underground pipe-line, bave 
driven a tunnel into the gravel and bowlders of the canon bed a dis- 
tance of 2,850 feet. Nowhere in the world is the duty of water so high 


as at Ontario. The supply is less than 800 miner’s inches perannum, 
of which the tunnel will furnish from 50 to 60. The whole distribution eee 
is conducted through cement pipes. The work of distribution is 1s ae 
charge of a zanjero, or watermaster, who delivers water to each irri- Ay. 
gator in heads of thirty inches for twenty-four hours each thirty days,’ 9 
for each ten acres owned, which is equivalent to a continuous flow of 9 ee 
one inch to ten acres. The secretary of the company and the zanjero 
are the only regularly paid employés, but laborers are at times em- mae}. 
ployed to work under the zanjero’s direction in caring for and repair. 
ing the works. The cost of assessment for maintenence has not ex- ee 
ceeded, so far, more than 70 cents per acre. The duty of water is be 
claimed to range as high as one ineh to ten acres; itis probably abouf~ 
one inch for seven acres, ae ¢. Soe 
t ee 
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me Re a ne PRiversiae Colony enterprise and its associates are the most 
prominent and best known of the fruit colonies in southern California. 
ne works of the Riverside Water Company consist of three main canals 
and diversions, an extended irrigation distribution sy stem, and a main 
pipe- line, and branches for the “delivery of water, chiefly for domestic 
UT poses. 

Be, The supplies are derived from the Santa Ana River and Warm Creek, 
| and from an extensive system of AEVOSI A wells. The canal works are 
thoroughly constructed, provided with 2,400 feet of main flue, dams, 
head-gates, waste-gates, regulators, measuring: boxes, ete., having a 
‘total length of 33 miles of main canals and 50 of laterals. The area of 
* iverside proper is about 7,000 acres. With other and adjoining enter- 
‘a prises, the total area in the River side group will be 26,000 acres. It is 
i the largest single orange-growing section in the State, and is second 
‘si — only to Fresno for raisin vineyards. In 1870 the land was assessed at 
_ cents per acre; every acre of it will now average from $800 to $1,000. 
. Originally begun as a land colony or co- operative enterprise, the pro- 
ee - jectors designed to keep the water supply separate as a continued 
‘eg ee source of income. Great dissatisfaction followed that plan. The land 
and water supply now go together. The entire cost of works within 
the old colony bounds, including legal expenses, is about $500,000. 
This does not embrace the domestic pipe-line supply. The cost of 
~~ maintenance is about $30,000 per annum. There is a deficit between 
: receipts and expenditures, however. The number of irrigators is about 
_ four hundred; acres owned by them, 6,500. The average holding is 
a oe 16. 12 acres ; the highest acreage in one holding is 196. The cultivators 
ee of; citrus trees is 360; number of vine-growers is 260. The average 
_ irrigated holding is 15 acres. 
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SAN DIEGO COUNTY. 


The extreme southern division of California is one of the most re- 
x -markable of the arid areas within the Union. Along its eastern 
Be “borders for a hundred miles or more flows the Colorado River , whose 

- turbid waters drain from the heart of the continent. In comparison 
gd e _ with all other water-courses it is a mighty flood, the greatest river or the 
-Pacifie coast, the Columbia alone excepted, ‘flowmeg on undisturbed 
to the sea, past a vast desert which now challenges the power of man 
to utilize it. Nearly all of California that slopes toward the Colorado, 
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oa and drains into it, if there be any drainage from a region so seldom and 
Belk so sparingly visited by rain, is an absolute desert, within whose limits 
A: is included nearly three- fourths of the entire area of San Diego County. 
a ~The remainder contains the arable portion. A series of mountains 
pS Petarate it from the desert; their axes are generally parallel to the 
trend of the coast and distant from it 60 to 80 miles. These mountain 


masses, looked at from sea, do not form a continuous high chain or 
-. range, but a succession of peaks and ridges along the upper margin of 
a a sloping plateau. This reaches an altitude of 4,000 to 5,000 feet, and 
- the peaks and spurs maintain an elevation of 6 000 to 6, 500 feet , and in 
S ; one instance, that of San Jacinto Mountain, nearly 12, 000 feet. . 
San Jacinto descends without a break to the: edge of the desert 
basin, whose center is over 300 feet below sea level. Towards the 
fe — ocean, the slope is gradual and open valleys are met with whenever 
the contours permit. The coast line is marked by a broad mesh or 
. S _ plain rising from 50 to 200 feet in the first mile, and continuing from 
(8 to 15 miles until it reaches an altitude of 5,000 feet, where it ‘blends 
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into the ranges. Immediately beyond and generally lower in elevation — 3 s ep 
will be found a series of land locked-valleys drained by separate water- _ Mas 
ways that eut their courses deeply to the sea. These valleys are be-_ : | 
coming the seat of important irrigation enterprises. The mountain —— 
landsca apes to the east are more attractive and gentle in outlines than 
those of the Sierra Madre in Los Angeles County or the more ragged — 
papenis of the San Bernardino range. San Jacinto rises to an altitude aA * . 
of 12,000 feet, and by that fact compensates for an extreme aridity — ache 
produced by the intervention of other mountain ranges to the south — vi 
and west, which break the eourse of the rain clouds, The precipita- 
tion on San Jac into, owing to its heavy snows and the lateness of their oe 
melting, maintains the flow of streams and springs by which the plains 
are in a ‘large part supplied. ‘2 
The streams which drain the western slope of the county seldom ‘How tek 
continuously to the sea during the dry moiths of summer and fall, The 
volume of their flow depends, in each case, not so much on the area as 
on the altitude of their water-sheds. Precipitation over the country 1s 
in a marked degree proportional to altitude; least upon the coast, great- 
est upon the mountain tops. This rule of proportion is very potent in 
its effect upon irrigation water supply. Heel 
The country is naturally divisible into three rain-fall belts, the first m Sh 
which comprises all the mesas and valleys adjacent to the coast below | 
an elevation of 1,000 feet, and covers an area of about 1,113 square a 
miles. Within this belt are by far the greater portion of lands irrigable 
that require irrigation, and the greatest area which is generally free 
from frosts. The rain-fall in this belt is unreliable in character, sub- 
ject to great fluctuations, the records showing that thirteen years out 
of tw enty- -three the rain-fall was less than 10 inches, and during five | A rel 
years was less than 6 inches per annum, while, with one exception, 16%: 
never exceeded 16 inches. The effect of altitude is made quite plain a oa 
by the fact that at Poway, 550 feet elevation, the precipitation in Bs | 
years Shows an annual average of 17 per cent. greater than on the coast, a 
while at a further elevation “of 200 feet more this rain-fall was 42 per % 
cent. greater than at San Diego. a, a >: 
The second belt, an area about 1,400 square miles, has an elevation BE 
of from 1,000 to 3,000 feet. The rain-fall is estimated at from 18 to 24 
inches. KHx-State Engineer Hall, who is the authority for these State- 
ments, puts the rain- fall at from 14 to 20 inches per annum. 2 
The third belt, lying above an altitude of 5,000 feet, has a climate - i 
similar to that in some of the Southwestern States ,except that summer — ie 
rains are very rare and light, and the snows of winter not so deep nor — 
long- continued. Its areais about 1,654 square miles, of which, perhaps, _ 
three. fourths is less than 4,500 feet in elevation. ‘There are many fer- 
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tile valleys, heavily-wooded slopes, and a small area of comntercial 
timber within its borders. The rain fall of this section is often in ex- 
cess of its tillage duty. It is in this region that the great storage res- > 
ervoirs must be constructed. The larger streams of the coast all head 


in it. ‘There are eight of these in the couuty of San Diego having a 
total water-shed area of 3,567 square miles. In the first belt the water-  — 
shed is 630, in the second 1,282, in the third 1,655 square miles. The 
higher part ‘ot the mountain "plateau and northern slopes of its ridges 
and peaks are wooded with varieties of pine, oak, and madrona. The — 
upper canons and valleys have sparse growths of oal, laurel, aspen, and at 
madrona. The main ridges and frequently the northern ’ slopes and 9; 
lesser spurs are covered with dense low growth, commonly known in ie 


California as chaparral or chemisal. Along the streams—in the me- — ie 
dium range of valleys—there are growths of cottonwood and willow, ee 
aM 
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} eipally and along the main streams and on the sandy bottom- 
Jands adjacent to them, similar vegetation abounds, in some places 
uite densely. 
| _ But the entire coast mesa, the broadest parts of the river valleys, 
foethe large valleys just within the line of the mesa formation, the greater 
oe . portion of the plateau region, and a considerable portion of the mount- 
‘ un ridges are treeless and devoid of vegetation, such as is generally 
A ‘thought to conduce to the conservation of waters for the supply of 
Es Retbeams. The light rains are all absorbed; j and up to a point where 
_ the ground becomes well saturated there is but a small flow of sur- 
face drainage water finding its way to the rivers; but when this point 
Pee t0r saturation is reached, then a large proportion of the waters of pre- 
‘es 3 cipitation are shed off, and torrents form, which rash to the main 
_ @rainage lines, and contribute to sudden and excessive freshets in those 
saps ‘streams, carrying great loads of sand and finer sediments. The rains 
ceasing, and there being but a small amount of snow to melt, on a 
limited mountain area, the streams soon run down. 
Beat cit _ Yor reasons given heretofore, there are no large springs or areas of 
Rey i summer drainage of living waters. This, then, is a country where, in 
pas: _ the aggregate, an amply sufficient rain- fall may be had to supply an 

_ abundance of water, but where, for the most part, it runs uselessly 
BS AS « away to the sea. It is pre-eminently a country where the storing of 
Le _ water on a large scale is necessary to maintain any ereat irrigated area, 

Bec he irrigation systems practiced in San Diego County comprise the 

ae ‘simplest known, being such as the Indians and Mexicans are accus- 
~ tomed to, as well also the most scientific and thoroughly well organized 
_ plans known to irrigation engineering. Several of the largest reservoirs 
- that have been constructed are now ib operation. Flume pr ojects have 
_ been completed or are under way involving daring irrigation engineer- 
ing. The reclamation of the irrigable territory of San Diego County, 
comprising an area of at least 450,000 acres, depends upon ‘the degree 

_ of success with which the waters of Six streams and the storm supples 
re srahove may be conserved by extensive reservoir systems. These rivers 
are the Tia, Juana, with five small valleys; the Sweetwater, with the same 
ae BOs -humber; the San Diego, the San Diequito, and the San Luis Rey, with 
e “Sk _ three valleys each, and the San Jacinto, with the Hemit Valley. In the 
first drainage system eight reservoir sites have been BAR with two 
great conduit flues connected with them. The Otay River projects 
comprise two large dams and reservoirs, having a capacity of 1,100,000,- 
000 gallons. 

a ees The Sweetwater River system is the most extensive of all. Mr. Hall 
says: 

- The engineering works would be notable in any country, and the lesson which the | 
~ enterprise i is working outon the subject of large storage reservoirs for the conservation 
; ef of winter water for summer irrigation in this dry country is already highly instruet- 
a a ive. It is now looked to with sat .sfaction by San Diegans as a type Pot what may 
a si be accomplished, under even unfavorable circumstances, upon nearly all the streams 
Ake of this region. 





o re ~The Sweetwater dam, a short distance above National City, is one of 
Be “the boldest pieces of engineering in the country. The dam is con- 
tS structed as a crown arch, ahd it is the largest of its character in the 
ed i “world. 
a ~The San Diego Flume Company proposes a system which, when com- 
. oa titted; will consist of a storage reservoir, a diverting masonry dam, 
e £4 ,and' a line of flume 36 miles in length. The method of distribution will 
cs ’ probably be by pipes under pressure or by pipe cement channels. The 
_ Cuyamaca reservoir, 43 miles northeast of San Diego, covering 1,000 
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acres and having a full capacity of 499,380,930 cubic feet, is the chief 
dependence of this system. The diverting dam has a maximum height Send! a 
of 34.5 feet and a length of 447.5; the width of base is 18 feet and the — - 
top is 5 feet. The flume has a full length of 36.6 miles. The main pipe 
line will have a length of 9 miles. A branch pipe will be 1 milein ~ 


length and enter the main city reservoir, which has a capacity of 761,- 
000,000 gallons and covers 100 acres. The cost of these works will be 
a little less than $1,700,000. Lee 


The Mission Valley Storage and Delivery Works will embrace eight = 
reservoirs having a total storage capacity of 9,002,000 gallons. TheSan 
Diequito system will consist of a reservoir with masonry dam 80 feetb 
high, 400 feet long on the crest, 170 on the bottom, with a capacity of 
about 3,000,000,000. There will be a second reservoir, with a capacity = 
of 2,000,000,000 gallons, connected by an iron pipe of 30 inches withthe 
upper one. The San Luis Rey flume provides for the construction of a 
mammoth reservoir dam, a canal from the canon of the river some miles 
below, extending about twenty miles along the mountain and rolling  — — 
hill-sides south and west of the river, and a secondary storage reservoir 
at the terminus of the canal in Bear Valley at an elevation of 1,500 feet. = 
From this commanding elevation, but 20 miles from the sea at the — 
nearest point, and 35 miles from the city of San Diego, the territory 
that may be served is only limited by the supply of water available. 
Pipe lines are projected in various directions. The main conduit drops 
into this secondary reservoir with a direct fall of seven hundred feet, —__ 
and the utilization of this water-power and transmission by electricity 
to points of use are contemplated. . . ‘< 

The Temecula Canon storage reservoir will have control of 800 inches 
of running water besides its storage capacity. The same will be dis- — 
tributed by means of 10 miles of flume and 2 miles of iron pipe overa 
considerable irrigable area. The Hemit Valley system is quite exten- 


et 


sive; its principal reservoir will be at an elevation of 4,300 feet, 20 . 
miles above the town of San Jacinto, and in a most favorable location.  —— 
Its largest reservoir surface will be nearly 600 acres and its capacity 

will then be about 6,000,000,000 gallons. These comprise the modern is 


projects and systems west of the Colorado Desert, in San Diego County. _ 
There is a considerable area served by the old style, neighborhood 
ditches, and by means of wells from which the water is lifted by wind- — 
mills. In the desert itself, at the eastern base of Mount San Jacinto,a@ 
town has been laid out and 6 miles of railroad constructed to connect ~— 
with the Southern Pacific at the Seven Palms station. Theflowofthe  — 
White Water River is appropriated, and some 200 acres are laid outin 
orange trees. This is in the desert region proper, and it is probably i 
the forerunner of many similar projects. That any extensive scheme 
for the reclamation of the desert as a whole will be attempted for many 
years 1s hardly probable. i 
THE STATE ENGINEER’S OFFICIAL DATA. _ + ht 
The following summary was made by Engineer Hall in 1888, and 
presented to the United States Senate Special Committee on Irriga- 
tion in the summer of 1889: > 


Area irrigated in San Diego County, 1888. : i 
, Acres.) 4. 


San Diego and San Diequito Rivers... .... ... 22... 222. enon coe cwe oon ns owns 360_ or: 
San viuis Rey River... .3.. 62 ce ae eee 4802 572. 
Sat Margurita Riversos .o.2 8 A Soe SIO Se ee 312 tear 
Sau Jacinto River ?:.. 5 clone. 0 ec dee fe eae ns oe eee 965 35> 
Tie 

Total de aets oe ep pos Gimp ie & ob a's wim be oleh iele bia Boe aie eww eww owe twee ercwnns . 2, 117 : £ “a 

) 4% 






Arad Sat in San Bernardino County, 1888. 


ta Ana River i irrigations: 
Santa Cafion: 2 Acres 





Group. oi. tg NO SON dh ED aa AACA ne) ¢ ASM ck Mie ‘ 
Basin diversion ;: Samaras 
Group Riverside Mesa subgroup. ...-2..2-- Meas eee soe Bes Eat ae 7, 686 
South sido Santa Ana subgroup ......2-....-. ais aah Sin lm anions ; "799 
Warm Creek SROOTOODL ln Wars ey suits LN Boe. ga S.o)S ia oe Feat 1, 353 
Lytle Creek and City Creek subgroup... aise meinaee mae Ae awtaia Satay ; 334 
North side Santa Ana subgroup........ Pifatecl dios Shear may Nae RK 881 
i Jurupa Valley group.......-.....-- ede adda t's {eisai ae ela es oad 202 
Meu mincon, STOUP - 2.60.10. 0o 2 ee lle. wire erates ae/sle se aie aie ath oid ows ies © SaaS 933 
‘San Bernardino Valley irrigations: Mie tats 
Beet CANnOus Croup pes ooo ene Oca cede cou ce. paeehete 1, 466 
: North Cafions LOU as, ve SS Sa GANS Goes eee Lp RR MER LUNA AO SRG rd 1,590 
Cucamonga Plains irrigations: 4 
é “Cucamonga Plains OLOL Mee iaiel an SET A ee ELE pod = eens arenes ipcts et) 
fa. Total for all groups ........-- eee ely dere ied sie see sceseesecee. 26,070 
Meets)! Area irrigated in Los Angeles County, 1888. 
Cucamonga Plains irrigations: : Acres. 
“Pomona PCCW reir. 8 <5 pitas sable oit'-' Siaweies a6 = it e ws SEER a hits: atte > tne Soe Sons a a aD 
San Gabriel Valley irrigations: 
we Sierra Madre Camions EG CUER Co sea Steen ea aC ow aie ee’a ce ata 9s Oa eo era aie 
ER eUCEOUP See O ess sole el se eg te bone pees chee 225 
; San Gabriel River subgroup -.....--- aia bile a Sod aloe gaat at as nots sh Sachem ls Cea 
cv ; SIN OBAUDOTOO I eee o's ole ew coe eida ores nacamed eucrlee ower 350 
San Pasquel subgroup eleitants eas esas ee eg ee ON Ale nay! Vowels cusses JoREe vs 765 
- Basin. PERFOR rio ters SW bw Wass oe See FU ve wes aid Bila ores caer cata Pas Gece 7,990 
oer San Gabriel and San Fernando PROUD > ese wig Sejewie Cane eriveibtas oe aint Seen 
eres FSan Fernando Valley irrigations: 
fee yore San' Fern ando group .......--+- EEE Soest wie, Sve, Os vie denice sews lems ae Eanes 
ae i ¥ Los Angeles Valley and Coast. Plains irr igations: 
We nah et Los Angeles SEU ee Outs ce ee eee oe ols oie Wiis ewl Ss ce seblacet eng weleiiaela ams 
— Coast Plains irrigations: 
— Cahuenga- Ballona TMU pelt ee wat pub ie wc mets in ob pity aie op oenes Maree 
io Lower San Gabriel ¢ Proup..4. ss asker a te b otk Kee ee eae Siw wide Gn wteseipiare a 15, 600 
Nie ae Lower Santa Anita River PPO ot neo Wie Glow wo: cade a Sols ue oa sate ie dp eee LE 
"Santiago Creek group ............- eas Re oa eae ae w ube wae bose aie whats coe eRe 
en! San Juan RUD PRINS sh tee gaan. ec cae iced cae ipetenian tate ‘ 800 
CL eee anal for alloroups... 2. ..0562 2.25 BENE ANG GMC OSes ooh fee REN rere it. (TA t,! 7 
Yale ik Sea Area irrigated in the three lower counties, 1888. Acres, 
EE IMIRUTIN Le CS Ck. Siu Sek US Sil sb epee dew vu cu swwced a't ag Kee ote age, 
San Bernardino County -..-.....-- ey MSE op apne na Amid By al aap ee east 26, 070 
Los Angeles County...-.-. Mae ee CEA NS Vis AEE Tl ae, GE ste a9 i hls ouraeees 80, 902 


ig Grand total.......--. pe hed Ra AG SCR SS Sa ME RR Pes SOT Ty Ie 089 
tae This area has increased by at least one- third since 1888. 


Sources of and areas irrigated in the San Joaquin Valley. * 
[Summary for 1885.] 














x Supply from— Namo of canals. Basie eee 

ye a ae Acres. 
MMEEIGAVOE pte cose we crac etce ete ooe SIU CYT BIVOF CANAIS so2u waded demalie bOI UR se ee 63, 365 
: TTT SAD ER eee en Posm@reci.canals soccuc secs cee oon oe nee ae 400 
DememneUEsenY @TORK . 20.2.2... 002-200 e cee eee Ddercreek: canaleys. CO oeec oss mc cote ieee eee 1, 685 
iene mle River j:...... RRND ee cio ch Neo AV GilAwEen ety eCOLIALS catea bot cae ae wae cele e coie cinicteeets 8, 075 
BeMean Intype). chose ke Se Riuweal Piven CADIS. ese unos: pace ac dase ea ee cee 33, 371 

SS OP Ve) ee Kings Riveroanals 25.2. .20-cencapas egenee nse 99, 571 - 

es Dmamsoaduin River ........-..--.-----.- San ‘Joaquin River CAnMls oy wie hea hacen dete 31, 795 
ae MUMMIES VOL, oss scene csoe sn ccccues. Wrosdg HIVE’ COURS IC. octet hon dessce dl eeeeee ee 5, 766 
eEMOWONIIS RIVEr....3...cces- le seo: Chowchila River canals 22-022... 24- epee eascee 890 
MRO VOL hs escent po~ np cncccee. Merced, River canald |... se. .ca--2--0004- snap 5, 946 
Sermoluiine River........-.--..--..:---.. Tiolamue River eanals..'. .\....- o< sesnne'ap te cheese 50 
ietemisiaus River....)......-.-<..-..-.-. Stanislaus River canals .....-.-..-2seeceseennes oe 184 
ea ge Famnne SEL Me Melon doc sae chan ee Mokelumne River: canals. ..-.....-s00sseeceseces: 112 
at CN IT aes Ua Ea ae a «ot palea at awe duwae ey'ka bail}, CetoaRe 





* The area has been increased. by at least one-third. 
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tT eq lie aT et Red Ms ee VE 2 ie 
FN ) - PRODUCTS AND THEIR: VALUES. nee Mes rss 
: eo “California is estimated to now have a population of over 1. 120 


Ce oF which one-third is found within the semi-tropical and souther n 
tions of the State. Another third or more is found in San Fran 











Ten counties will contain over one-half the population. =~ ei: 
aA The immigration increase in 1889 was 30,557. Bee. 
sto In 1889 the California wheat product was 42 i090, 000 bushels. ‘i ls 
By, 0 + Ree 
“Value of wheat... . 2. .----- ---- eee seen ee oo ee ne cree eee ne ee ee ee eee we $32, 000, ( 
ML IMUDAVEAIT Tihs (Ao cei says, Ste dO eee Be ns ee 16, 000, 
pavers barley ~ win ne nn ee ee ee ee ge ne ee ne ne ee ne ee ee ee ee eee ee ee ee 9s U0), | 
‘ Cereals Pmapeciied: ., <2 colcl ol. cack edean Se ee 7, 500, ( 
Weattewald ‘brandy «..-- 2 --- s+. +. ~~... wo eee ee eee ee eee ee eee eee ce ee 8, 000, 
ala 72, 500, | 
Out of a total of raw products that include gold, silver, coal, ete....-.-. 14, 704, 000 ; 
rs Thisileaves'a bdlance’of.. -...! c22 web ow 3 eee Tes 204, 000 
The entive agricultural products of California since 1848 have: bee } 
as follows: ae 
Wheat ....- RRC S OT he gM AS Tle a SOR oS 2 Re $732, 000, 9 
“i SNS (RS Ee A Se A SI LE ga nm Eee TAL So re A 200, 500, 0 
ia iiavis ies Shoo le cocect coed dees aeay esol: See 184, 000, of 
Btpriisee es tha Sow ris. , REPENS ows | | 161, 000; 000 
RSME et Bete Sete le Sy Sete mente own in sea ke = ele helt ean 106, 000, 0 000 © 
ee 1, 383, 500 
; California—188e—89 ‘ 
MMe Arag;O1- oranges ..........02..-. cc fs CRA ee 2. 50 
_ Area of lemons... -.-.--.--.--------- 22+ ++ 22 eee ee ee eee eee eee eee eee eee Dy 
? Area of raisin grapes... --..------- 2422222 ee eee ee ee oe ee eee ete oe oe ee 
' It is in the great diversity of altitude and precipitation that th 
ae Hee needs of Califor nia one the means of. enti them are. 


nae irtig: ation, acl the earn AETS economy in BH use of water. wl 
intensive ‘farming and horticulture have already produced in the 

- treme southern portions of the State. Nowhere else in the world 

- except Madeira, portions of China, and Central Asia, has the * duty of 


ny 
+, es 


water” been so thoroughly extended. AS a consequence the price of 
land, the cost of water, and the security of crops have all grown in a 
steadily i increasing ratio. Within twenty years land which the owner ig : 
_ protested against ‘being » taxed at 75 cents per acre has been sold and 8 
now selling at from $500 to $1,500 per acre. On the tract referred to — a 
“ more people are supported per acre and in greater comfort ha else- ae ‘A a 
where in the world. , pt: ee 
The areas of fruit-producing lands on which this occurs are small A ‘ae 2 
_ extent at present, though they are quite numerous. These areas ay 
be greatly increased by proper systems of water storage. They may 
be largely added to by ‘the restoration and conservation of the under- 
ground supplies so steadily fed by the neighboring mountain drainage << 

It is difficult to make anything like a close approximation of the re- — 
) claimable area of California. With the water “in sight” certainly 
; 12,000,000 acres will be a low estimate. Water storage on a gran nd 
| acale, such as the conditions warrant, will insure the reclalia ae | of 3 













| 1,000, 000 acres. A ie sat of Wlinbaven area may be 
med | will necessarily be devoted to the raising of products pos- 
g a high market value. Its fruits are among the best in the 
It bids fair to become the successful rival of the oldest wine- 


ready found in the markets of the world. The olive, fig, lemon, 


Beaton, and. piney are all benefited by its judicious use. There were 


F igh culture produced by irrigation, warrants a close attention to the 
wn ited appeal of the people of California for such a survey of the public 


lat a0 Some therein ea a sats pees Subs for eae storage re 


GrouPr No. I.—Counties enriched by irrigation. 











t ~ [Total taxable values. | Beat. 
Counties. 1879. 1889. Increase 1889. 
EOS Sot eee $6, 354, 596 | $35,387,173 | $29, 032, 787 
as STEER Pa seeeee nen ate eV 6, 005,460 ) 11, 831, 780 5, 826, 320 
; oe oe ey hn Aa Ae 16, 368,649 | 84, 376, 319 68, (07, 670 
EE ire ch es oshle ee ise. 5, 208,245 | 14, 146, 845 8, 838, 600 
ee a ee cade dasp cms sn. 2, 317, 700 9, 270, 767 6, 953, 067 
Pareardino oti ESS Ss oO A Sat Se eer eae Bee 2, 576, 072 23, 267, 955 206, 690, 982. 
MEG O Re Rt ts No a aoe ac So Pisa dnd ahye a An .ciae 2. 8% 3, 525, 253 31, 560, 918 28, 034,265 — 
Joaquin....... ripe ae 2 ae OR a i aaa a 17, 377,129 | 38, 802, 606 21, 425, 477 
eee poco 0i 2st. ATEN 2 SE ae nO gee 6, 232, 367 | 15, 594, 003 9, 361, 636. 
ernie Ese Aire minis = ow Sowan a wie Ven debe. 8: 18, 416, 838 34, 464, 174 iN 047, 836 
ease tae hte a clelate.=miacisid tn @aic's\= ~~ 10% praleie ult a's 2, 651, 367 6, 966, 007 4314. 640 
ee ES Se ae Ee Sey ee 5, 204, 777 24, 343, 013 19, 138, 236 
EL cot ee ae PP Abe Ee eee 4a eee Ae pee 10, 177,427 20, 911, 325 10, 733, 898 























ROS EERE Ea A eee Eee en gly ee 102, 516, 281 | 350, 922, 885 248, 405, 414 





vd for j increase is on one part in 1879 to four parts in 1889. 


GrourPp No. Il.—Counties increasing in irrigation Gee la 


{Total taxable values. ] 








Counties. 1879. 1889. Increase 1889. 

SE OS ae ee $10, 743, 426 | $20, 730, 252 $9, 986, 826 
RE I Ape SRY eS ee 12, 420, 508 | 24, 365, 995 11, 945, 487 
pi AOS ERS Ea ee 1, 230, 764 2, 527, 449 1, 396, 685 
tra Me ON Gy a a a eo 1, 353, 300 1, 548, 695 185, 395 

coy easel fe erg 3, 947, 728 6, 332, 911 2, 385, 183 
Nee STAT ICT RYE EE ae 1, 961, 436 6, 594, 003 4, 632, 567 

a eel ae CRE aes its Se a a ee a , 2,651, 367 6, 966, 007 4, S04, 640 

Oa babe) lye BeBe a Ae ee re 4, 120, 451 19, 079, 868 5, 959, 417 
eae tee Nar SORE LA RE Lbs cs bia wrk bla we waco e's 4,199, 998 11, 901, 255 7, 701; 257 

ta hehe Sale OP RA Sp ee 868, 496 1, 153, 344 284, 848 
Re eee ao Dee aoe Sak care ec adie cine aicleis 4, 293, 630 7,046,316 | ~ 2,752, 686 
eA UL Se Sole Secu «b's ow see teweuanent 47, 791, 104 99, 246, 095 51, 544, 991 


ng and wine- making lands ; its nectarine, prune, grape,and orange 


, and other semi- tropical fruits are fast becoming of great commer-— 
importance. Nearly all these products are the direct results of 


reial Baenacity of the whole Rie which is the ies result, of the © 


ad ™ 


aoe County was not formed in 1879. It was then part of Los Angeles County. The ratio esti- 


Vos Ss 


Posy eae Pee hid rey oy nd tele SRM A 4 way Petes rok al Sal Nid WES Sd 
Vat oats } wah es a Rad hae ad AE a Naea Be at oes ee 
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ven P| ¢ pet § , r vs Wn 
Be Oa - 3 x “Grove No. IIT.—Foot- hill counties ea irigeted. 
Rete FS ty eagle re at _ [Total taxable values. ] Fag aoe ; 
RNA re eee asad 
Vy Hise Counties. ‘ che pie 1889. 
Beri 1A SSR AE a eg eae gate ate $2, 468, 642 | $4, 281, 969 | 
Tas , - Calaveras SPADE ois Bhs Se ROSS Shes oth a Soe vel e eade wb oereiae 1, 871, 850 4, 315, 461 | 
TRIN chy Looe og cols Sn oc de cde noeceu uns Anvaseenes 2,312,590 | . 3, 879, 887 | 
ay eye if MAripOSa soos. ee oe Fock ee eet e neon enw ennn gee lae des 1, 295, 048 1, 849, G41 ain 
abs 25, (Nevatta...-..... ae SWS, oo tee slniamie's digusle ve Pend Meteor 6, 305, 090 6,926,218 | 
MMS icnge <0, fo... ce SA EOIN A OMT IE alc 5, 74, 860 | 10,118,060 | 
OOS ST eee Seen et oe een i 2, 115, 173 2} 309, 441] 
MPR Eola Guia ees foc cS ice ceeecateveecnn von vennv eden stangces 1, 596,015 | 2,716, 465 | 
NOT ET 0a Ooo secede ncaabanntcehes ecuct agence 23, 739,268 | 36, 397, 142 
Ws u “4 — = 
The bay counties of San Francisco, Alameda, Contra Costa, M: 
“RS San Mateo, Sonoma, and Napa present the following comparisons Hes 
yee Valuation in 1879, a total of..... oo ee cine ce ee eens cee n es eee ene wenn $333, 146, 9 966 
Ass rf ~ Valuation in 1889, a total OL. oe cane wel a yee aon sous cnet eat. ane 449, 992, 6 
Rete ae Making An’ Increase Of .. 2.20.22 5 tis nl thee oseeae oe been 
yas These counties are partly affected by irrigation, to the direct e 
at least of one-tenth part of the valuation given. 
The remaining fourteen counties, of which nine are coast count 
show the following results : | , 
- Ra tO AN B79. oc ak nw koe veh alacete Mens lovop ae SME ae es ees 
ie 7 Valuation in 1889 weer ees eww ees peewee ° Bh eae ie heey SAE ML ene Lo le ~41 eee ce veeces r 
wy Ps. i a : 
a HACTOASG, IN LON VEars {sek os le cab once out ame eee asthe eee 
os: Thus it will be seen that from 1879 to 1889 the taxable valuation 
as creased from $577,949,250 to $1,092,598,297, an addition of $514, ,649,( 4 
Of this increase nearly one* ‘half, or $248, 405, 414, was made in ‘thirteen 
counties, or one-fourth of the State, and is almost wholly due to irriga- 
, tion. It may be fairly estimated that to the increase of irrigation a 


California and the rise in land values, ete., as a consequence, is du 
least $350,000,000 of the total taxable increase in valuation. 
wens | DS a: marketable increase of $700,000,000. 
> hat : 
oie : | THE IRRIGATED AREAS OF CALIFORNIA. 


. interests, enterprises, and eee is behind several other commun 
«+ within the arid region as to its statistics and data. 
Poets. A toll, clear, succinct statement of the irrigated areas, nutabaK 
3° diteh systems, and the mileage, with the cost thereof, is not access 
 . The best average estimate obtainable, consulting therefor the 





 engineer’s reports, the State board of trade, evidence offered by lo oO 
___-witnesses, and county assessors’ returns to the State board of equi 
Bemus, is the following: : ee 
Ditches. } 
/ a 2h SRE es ee ee 
‘ . f NS, Miles. | + 
In the San Joaquin Valley, counties of Fresno, Merced, Kern, and 
DP PNUIRPO MT Sense uny ican Aces sos >> nc ce ny nissan aus cults cohedcakener eee 800 $5, 400 
. In the counties of Los Angeles, Orange, and San Bernardino......... 500 6, 000: 
Pi Si@ar Diego Comnty tire, tots pte ~ a. 22-2 - beep anne enenbeacareneahataee 36 19, 613 | Ber 
, In the remaining part of the State, twenty-four counties, where Y 
ome irrigation is DIACHOCU UA cnhe ee iska t=. 2. koa ss ne A ae 1, 700 | — 
fi Counting one-third of the mining ditches in the State as available, ; > ety ae 
_.~ ©. and used for small irrigation, we have.....-.-..2...-:.ecce-c-edaees 289} > 3,188 {°¥. 
as EDSON AAT CIE op: NRA Re) RIOR Gg Bh Bad renee fi 
| “in ae 
~ ; : / : “ j « et 












y nator or cost: given is. Eraaae the: Hae otis, Much of 


made for the purpose of taxation. They can therefore be 
bled. That will give a total cost of at least $20,000,000. 


ered as follows: : 





dati on which the estimates are based is taken from the assessors’ — 


he acreage is also difficult to arrive at with certainty, but it is ee oy 4 





hy 4 
= Wig Sn Ag 


Prdew 


he San Joaquin pol abieas fer 
is INET Ne Se Say Ny Oo oiyh es Cale oui k cals walls hea ae 1, 000, 000 | 
si a vines ...-. cl eS Ae BAS TA RSE SRS a a Ls See OO eR ee eR gt ale eT oe Oia 
In a BREGS) 180 d0 5. Eee tema eos as Saree ala Lie tane we atom ta ON Cea See 16, 000 — 
tie , | 1, 029, 000 
he Rae art counties : 
EUR OU AEE As idte aia pirie a's waa Cb Scie wakae oncdna ee babes ewane 580, 000 
In oT ae atin 8 SU SRC his OES Ns PRA AE ti 45,000 
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rithin ee yanne red totals | 
45: Acres, — 





all the areas directly cultivated by the aid of natural sub. irrigation, 
., be added, the total area in California will certainly be not less than 
00, 000 acres. The point of interest, however, in these figures is the 
itable character of such cultivation, especially in the matter of — 
. Land formerly worth $1 now sells at from $500 to $2,500 


| D epartment of Agriculture to be divisible as follows: Tillable, 39.8 per 
a cent. ; grassland, AL: 5; woodland, 35.5; unproductive (valuable, thotigh, 
Penis “i because largely mineral in character), 11.4, These areas compare 

‘sh ON ‘avorably with the whale country, the per cents for the same divisions of. 
ey vhich are as follows: 41.6; 11.5; 35.4; 11.4. In productive character 


C jalifornia shows on grain the following : 


[Bushels per acre. } 
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of value will be found in progress, small in Auton perhaps, i in 1 most Bet 
cases, but extensive when aggregated. ore 

The larger portion of Colorado, New Mexico, and Wyoming are within — 2 ay, 
the limits assigned. The whole of Nevada, Utah, Montana, Idaho, and = 
Arizona, and the eastern half of Oregon and > Washington Territory are. 
_also included. The region comprises 15 degrees of longitude and about “ he 


‘17 of latitude, and ma skes a total area of 1, 100 by 900 miles square. — ee, is es 
Pee 
IRRIGATION AND STORAGE IN IDAHO. cass 


The condition of Idaho, as to the hydrographie facts, the available 
area for reclamation, the facilities for artificial storage,and the awak- 
ened interest of the people, was found to be among the most satisfactory — 
of the communities visited by your committee. <A considerable area to  — 
the north and to the west of the Sawtooth and Bitter Root ranges is 
considered in the Territory as outside of the arid range. ‘ This area em- at 
braces the counties of Idaho, Latah, Nez Perces, Kootenai, and Sho- 
shone. <A portionof Lemhiis also included. Unquestionably, however, 
this section will also be benefited and farming pursuits rendered more 
secure by water storage and distribution. The remainder of the Terri- 
tory embraces 32,183, 040 acres, of which about 7,000,000 acres are esti- eas 
mated to be irrigable and arable, fertile in soil, and having accessiple a peo 
storage capacity and an available water supply. - a 

The counties wherein are found the largest irrigated areas, as wellas 
the great number of ditches with the smallest service to each, are those 
in which so large a number of Mormon citizens have settled. The ay 
smallness of the ditches constructed indicate the limited area cultivated 
by each individual or family. It is, however, always sufficient tosup- 
port them in that primitive plenty which constitutes their standard of .- 9s), 
life. The primary nature of this work can be seen when an estimate — dea 
is made of the cost per acre. ee ie 

In Bear Lake County the total cost for the 21,500 acres irrigated is == 
given at $73,500, or a fraction over $3.60 per acre. The ditches of the ae 
northern portion of Bingham County cost $435, 000, or a cost per acre oe 
of $1.775. Small as this price appears to be, it is ’ necessarily costly, 
because wasteful. As the water in sight is absorbed, storage becomesa@ =~ 
necessity, and the result is the abandonment finally of the small ditches, 6 
and the reconstruction of service works on a larger, and of necessity, . 


costlier (at the outset) scaie. Taking the medium between the two  — 
rates given, and the cost per acre of irrigation in Idaho may be set at _ . 
$2.66 per acre, or a total for 715,500 acres of $1,187,000. ert 

The extensive river system of Idaho renders the reclamation of. its" eM 
arid lands a very interesting problem. The need of storage is insisted* ,-- oes 


upon. The importance of the river system of Idaho can hardly be ex- 
aggerated from the stand-point of reclamation ; the number and volume Sod 
of minor mountain streams must also be considered. Some slight idea = 
of the water supply may be obtained by the presentation ofa few of — 
the estimates made in the testimony: . 


Cubie feet a: 4 

per second. =~ ae 
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These estimates’ are necessarily partial. They embrace with tolera- 
‘5 dle accuracy the surface drainage flow above the point of measurement, 
<3 but they take no account, of course, of the addition to the river volume 
ae accruing from the remainder of its other local areas of precipitation and 
hae drainage. The average annual rain-fall is about 13 inches. The snow- 
Lae Loe fall is given at an average of 6 cubic feet of packed snow on the ranges. 
"SM This will noe at least, in aereys about 2 cubic feet of water. The 


é Broblams that may be ih ata iaeketiond and calculated upon. 
Senate Committee on Irrigation, at their Idaho session, V valuable tes- 


summary of its chief points is oiven. Mr. Stevenson said: 


This town was settled in 1853, but very little agriculture was attempted until 1864 
‘ ‘or 1865. When I first saw this town this portion around here was as poor a sage- 
brush place as you would find in Idaho—a miserable sandy place that nobody imag- 
ined would grow anything. It was that way all along this valley. ‘There was a little 
_ strip along the river where some grass grew and where there were some willows and 
trees. The first men who camo here settled on that low bench- land, and they have 
the poorest farms in the country. Those who went back on the sage-brush plains 
have land that is worth five times as much as the other. And so it is in Washington 
ae Enea at Walla Walla. All those men who went on the Touchet, and all those 
_ streains, have poor farms; those who went on the high lands have good farms. But 


‘the fall, produce a crop of rye, but there is no dependence to be placed onit. But 
“rye will grow almost any piace: I have had some experience with irrigation. My 
partner and Idug a ditch 22 miles long down on the Payette River. We took some 
water on to some desert land that we have there, and in five years we have raised 
on orchards with lots of fruit. I have cut the grass there twice this year already, and 
there is a regular forest where there was nota tree in sight in the country. In ashort 
- time, five years, these trees were 5 inches through. 
The trees are apple, pear, plumb, peach, apricot, prune, and poplar trees; box- 
ae elder, walnut, locust, and all the different varieties. I took small trees in a two- 
horse wagon down there. I told some persons that five years ago I took in a two- 
horse wagon. all the trees that are growing there to-day, and they were thunder- 
— strack, ‘A man can not imagine that it could be done. But it is marvelous how 
the trees grow there. Ido not think yon can raise cereals where you have to irrigate 
and compete with a country that does not. But in all other kinds of crops, vegetables, 


quires more population, The holdings should be small. A small farm will support a 
good family if it is well irrigated. The system of irrigation is erude. They do not 
understand it. Some give too much water and some too little. Some farmers might 
live on 60 acres. But I think it would be better for the country to cut it up into 80 
acres; 40 acres would make a good home if well cultivated. Now, on the Payette 
_ River the supply of water is abundant without storage, and will water all the land 
onit. There is a large amount of water there now. “But on the Boisé River it would 
need storage, There is plenty of water here with proper storage facilities to cover the 
whole country. I am speaking of Lewiston. Aroand the city - of Lewiston they could 
not raise fruit i in the garden without irrigation. They irrigate there altogether. 


Li. F. Cartee, formerly surveyor-general of Idaho, and a_ practical 
horticulturist by irrigation, gave to the Senate committee the results 
of his own work and observations. He said in substance that— 


a: c __ Idaho sage-brush land is capable of producing anything that can be raised in this 
“A ei latitude anywhere, not only all the varieties of fruits, but all the cereals. I have 
ae | fenied different varieties of grapes on my place, and they nearly all ripen except the 


Catawba. That does not ripen because of the shortness of the season. Our grape 
is of fair quality; better than any of the eastern grapes that we have. A fair crop 
6 of wheat on our irrigated land is from 25 to 50 bushels; of oats it is from 30 to 60 
i aaa ee bushels ; occasionally 70 to 80 bushels, but that is exceptional; barley is the same 
aS wheat—25 to 50 bushels. Timothy hay averages about 2 tons to the acre, and 
alfalfa returns 6 tons. Red clover will give the same, Potatoes return 600 bushels 
. tothe acre. This is the finest apple country in the world. All do we)! here; you 
Ae, 





_ The Hon. EH. A. Stevenson, of Boisé City, Idaho, presented to the | 


_timony as to the value, character, and results of irrigation. A. brief” 


this land without irrigation would produce nothing. It might, if if should rain in - 


I think we can raise all kinds of fruits and vegetables. An irrigated country re- 
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can hardly find an exception. They grow to a large size and the trées are heavily 
loaded. Peaches do well, but plumbs and prunes do remarkably well, better than in 
any country in which I have been. Pears are very good also. 


At the same session fruit, still on the branches, was exhibited. One — 


limb, 2 feet in length, had on it 29 peaches, one of which taken off at 
random measured 83 inches one way and 83 another. On a branch 14 
inches in length 27 large plums were counted. A pear was measured — 
and found to be 114 and 104 inches in circumference. These are re- 
ported as taken without selection from a large variety. 


MONTANA AND WATER STORAGE. 


Montana, with its 93,349,200 acres, is not only one of the three larg- 
est States—the others being Texas and California—but it is without 
question the best watered one west of the one hundredth meridian. It 
is heavily timbered also; its pastoral area is great, and, according to 
the estimate of Statistician Dodge, its tillable area is not less than 
32.9 per cent., or close to one-third of the total. 

The river courses that drain the central basin of our land find their— 
beginnings in the sources of the Upper Missouri, with its great tribu- 
taries of the Yellowstone, Gallatin, Jefferson, Madison, and a score 
more important streams that all head in and receive their primal sup- 
ply from the precipitation and drainage of the upper Rocky Mountain 
ranges. ‘The valleys are usually narrow and long. The Yellowstone is 


an example, presenting as it does a tillable valley or bottom area of | 


‘about 400 miles in length, with an average width of not to exceed 3 
miles; in all about 780,000 acres. Such streams, large or small, usually 


present similar features of deep, narrow valleys, in which the waters — 


appear to be slowly but steadily eroding deeper channels; then comes 
a precipitous rise to the mesa or bench land of from 25 to 100 or more 
feet in height. The mesas will widen their sections of the several 
hydrographic basins to from 8 to 12 miles in width. The secondary 
table-land or plateau is then reached by steep ascent, making them 
often as high as from 600 to 1,000 feet above the bottom-land. These’ 
mesas and table-lands are everywhere covered with succulent grasses. 
They are everywhere found to be fertile in capacity, if water can be 
obtained. It is these facts that make Montana a typical region in 
which to conserve the waters by storage and subsequent distribution 
for purposes of irrigation. a 
The Yellowstone Basin, from a reclaimable area in the lower valley 
of 780,000 acres, will rise rapidly under a system of scientific engineer- 
ing to an agricultural capacity of from 3,000,000 to 8,000,000 acres. — 
When storage shall be so advanced and distribution so systematized 
that the secondary table-lands may be reached and quickened, the 
largest area named will be readily compassed. Nor does this state-- 
ment close the possibilities of the drainage or hydrographic basin of 
the Yellowstone. The tributary valleys found there, many of which — 
are quite large, will furnish an additional 4,000,000 acres to the area of 
reclamation. ‘This is illustrated in a report made by the authorities of 
Custer County, within which a large portion of the main Yellowstone 
Valley is located. That report gives the valley land area at 384,000 
acres, and for fifteen other tributary valleys within the county, includ- 
ing the Tongue, Powder, Rosebud, and Otter, it gives their valley areas 
at 501,600 more acres. ‘ 
The volume of water to be supplied from the Yellowstone alone is — 
estimated by the same.authority for use in the areas under consideration — 


RECLAIMABILITY AND FERTILITY OF MONTANA. Ai 








Ne 906, 000 miner’s inches per second, flowing under a 6-foot pressure. 
~The testimony warrants the statement that the Yellowstone alone can 
o furnish for irrigation purposes some 4,000,000 miner’s inches. With 
: _ proper storage this may be greatly i incre eased, perhaps doubled. The 
5 wisdom of the policy which reserved as a national park the wonderland 
— in which the Yellowstone finds its ample sources may yet be proven in 
_ ways heretofore unexpected. The storage of its quickening waters will 
i be greatly simplified by the inability of speculative occupiers of the 
tis _ public lands to exploit those valuable sources. Hundreds of millions 
of dollars may yet be added to the nation’s wealth as a consequence of 

the National Park reservation. 

The Yellowstone is taken as an illustration of Ne fact that the earlier 
3 or primal attempts at irrigation are decidedly wasteful and often pro- 
a ; -vocative of contention, disorder, and litigation. The valley or bottom 

_ lands, though the most readily reclaimable by simple local ditches, are 
y ¢ | “seldom, perhaps never, the most desirable for farming purposes. It is 
: _alwavs the warm red loams and soils of the mesa and table lands that 
will furnish the largest crops as a return for industry. It is on these 
benches, open to the sun, made up of the most fertilizing components 
as and readily washed by water of alkali salts, that the Western farmer 
will in the not distant future, wherever water is accessible, make from 
his occupation a return almost as certain and controllable as does to-day 
- the carder of wool and the weaver of cloth. 

No cultivation of the soil is possible in Montana without irrigation. 
Without ample storage of water the reclaimable area will be a limited 


o - one; with ample storage it will rise, according to different witnesses and 
BS 23. reports, from 20,000,000 to 30,000,000 acres. With irrigation an acre of 
ground in Montana will exceed in productive value from 3 to 5 acres in 
_ the humid or rain-fall States. The average production per acre is 


estimated as follows: Wheat, 35 bushels; oats, 50; barley, 45; corn, 
28; alfalfa, from 4 to 6 tons. The percentage of productive capacity 
for Montana per acre may be stated as follows: 
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The number of farms is 1,519, the percentage of agriculturists 20, 
and the average value of land is a little less than $8 per acre. During 
the past ten fiscal years 6,904,461 acres of public lands have been dis. 
_ posed of in Montana, of which total 5,304,778 acres have been settled 
upon, sold, or patented during the past four fiscal years ending June 
: ee SO) 1889. 
ig The statistics presented as to irrigation ditches were very imperfect. 
It appears that there were in 1869 of mining ditches 2874 miles, con- 
structed at a cost of $806,500. The present extent, including these, as 
many have been used for irrigation purposes also, is now estimated at 
1,000 miles. There are now partially or wholly completed the following 
larger or district systems, constructed for rental investment by corpo- 
rations : : 
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Under a proper system of irrigation, storage, and distribution Tanc 
how worth but little beyond the Government price of $1.25 will rise 
rapidly to $20 and $30 per acre. . a 


ryt 


EASTERN WASHINGTON AND OREGON. 


The States of Washington and Oregon present interesting irrigatio 
and reclamation features. In an area well within the arid region, th 
extensive mountain lakes found in northwestern Montana, northeastern — 
Washington, and northern Idaho subdue to a considerable degree the 
gional aridity. The extreme eastern quarter or third of Washingt 
from north to south may properly be classified as subhumid, while 
central portion clear to the eastern foot-hills of the Cascades : 
proaches more nearly to a general arid character. Washington, fro 
117° to 121° of west longitude, or four degrees, will be found’a section 
in which the storage and distribution of water, while not at all tim 
and places therein an absolute necessity, will always need such fae 
ties and find them to greatly enhance its land values and industr ay 
progress. There is a great area almost wholly unreclaimed, formed by 
the mesa or table-land of the Columbia River Valley and its great 
tributaries. The Columbia River Plains to the northwest of the North 
Pacific Railroad will probably require for their arable use an extended 
series of hydrographie works. That they ean be so reclaimed is testi- 
fied to from many sources. One estimate is made of 5,000,000 acres, 
another of 12,000,000. Irrigation by private parties or companies has 
been successfully tried in a number of ralleys, viz: The damath 
River Valley, both in Oregon and northern California; the Boisé River 
Valley, Idaho; the Snake River Valley, Washington and Idaho; the 
Colville River Valley, Washington, and in the Rogue River Valley, 
Oregon. The rivers of this region are large and furnish enough water 
to supply systems of irrigation ditches, which could be supplemented : 
by storage reservoirs if necessary, or when the demands increase. ‘The 
region around Walla Walla is rich and productive. The Great Plains — 
of the Columbia, although not so well known, is a promising country. 
Both regions are poorly supplied with water during the summer month: 
at least. The Snake River above Lewiston has falls and rapids, an dl 
may afford an opportunity of running irrigation ditches to the lowe 
lands below. oa 

All of the great bodies of water named present the usual character-. Agott 
istics of the arid region—deeply eroded channels, low, narrow valleys, 
abruptly rising bench lands opening widely one or the other side . 
the river, but seldom on both sides, and then again rising into gra 
clad table or plateau lands. At North Yakima and Iillensburgh can 
seen the results of irrigation on an extensive scale. The Moxie rat 
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ADVANTAGES oF THE 







Ya cima Sever at an average cost of $8 per acre, what may be accom- 
» ished by private ye nee backed by capital, while at Ellensburgh 
: a splendid evidence of neighborbood energ gy 
é nd selt- Bependence: The Yakima Valley people estimate 200,000 acres 
) ’ bottom lands for reclamation and at least a million more in ‘available 
bench lands. The rain-fall of the region is also sufficient to secure a 
aS large area of “ subirrigated ” land. That is to Say, Where the soil re- 
ix _ tains below the surface much of the precipitation and drainage that 
ey percolates into it. 
Be _ The production per acre is given of wheat at from 35 to 50 bushels; 
het of oats at 60; of barley from. 50 to 80; alfalfa yields from 6 to 10 tons 
aS per year, while potatoes will return more than 500 bushels to the acre. 
One half of eastern Washington needs storage and full facilities of 
_ irrigation. The cost will range from $3 to $5 per acre, and there may 
ey be found an abundance of paler for storage. The cost of 




















ne “The Kittitas Walley without Gee is bat a sage-brush desert t; irri- 
gated, it becomesa garden spot and produces bountifully of cereals, fruits, 
and vegetables. About 22,000 acres of land are now under cultivation. 
_ All small fruits, as well as apples, plums, pears, etc., grow to pertec- 
tion; peaches do not do so well, except in localities bordering on the 
: Columbia and Wenatchee Rivers. Vegetables of all kinds and of the 
finest quality are grown upon every farm. 

_ In these valleys of the Yakima, including the Nachez Valley and the 
* Yakima Valley proper and the ‘valleys tributary to the Yakima, the 
irrigating season commences in the months of May and June princi- 
pally. Very little land west of the Columbia River, in what is known 
as the Columbia River basin, is susceptible of cultivation without irri- 
gation except, perhaps, for hay. Many people produce hay along the 
_ river by subirrigation or percolation. The finest store-house of water 
as . the row. clad SORE he Port Adams is an everlastin g Store es 


io fxeticly Pape: area of uit 

In the extreme southeastern section, around Pasco, Walla Walla, and 
Xe east to Lewiston, in Idaho, there is a region famous for fine fruits and 
ee vegetables, in which the use of irrigation adds enormously to the value 
ate of the land. It is a region also of accessible and not very deep artesian 
—_—s water, and it illustrates, too, the rapid increase of precipitation at ris- 


ee five years past at 18 inches; at Dayton, 30 miles distant, it reaches 27 
inches. That is a rise of less than 700 feet. To be accurate, the hareht 
ey re “above sea-level at Walla Walla. is stated at 1,000 feet; at Day ton, at 


preies ag 5075 feet. The advantages offered by this reg ion are testified to by 
ent, “some State census figures, which show that the proportion of settlement 
ie in Washington during two years past has been in favor of the section 


 __ east of the Cascade range. In 1887 there were in Washington 144,000 
persons; in 1589 the estimate made from county returns showed P40,- 
is 000. In the western counties the total population was 142,132; in the 
iat eastern counties it was 97,868; an excess for the west of £4,264, The 
‘total increase for two years is given as 95,991. Of this, the region be- 
_ tween ani degrees and fee degrees, Or # ast Washington, got 41,298, 






Morezon is Sceimatad to ae receiv Ba 100, 000 new settlers during the 
- same two years or less, of whom 60,000 at least have remained east of 
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fy ANG altitudes. The average annual rain-fall at Walla Walla is given for — 


LS a . = “a a AS.” 29. Wee y 43 Ne ad he deen 
‘ < ; ; ’ Nae i, A Rta I a vse a 
are ; ; > 


: 





44. so TRRIGATION IN THE UNITED STATES. 


the one hundred and twenty-first degree of west longitude. During 
the past twelve fiscal years ending June 30, 1889, these two States show — he) 
a public land settlement as follows: Washington, 13,335,937.03, and = 
Oregon, 6,149,540.05 acres, or a total of 19,485,477.08 acres. Theamount 
paid into the land offices during the fiscal year of 188889 was, for — es 
Oregon, $35,332; and for Washington, $39,538, or $74,870; or a total oe 
of one-eighth of the receipts for the whole arid region. Washington ~~ 
has made natural waters public property by constitutional provision, 
The arid and subarid sections of Oregon are somewhat more exten- i 
Sive than the similar ones in Washington. Their great feature is the — eae 
drainage basin of the Columbia River, in the north, with its extensive’ 
tributaries—the Deschutes, John Day, White, and Powder Rivers— afhcit 
and on the east the lower valley of the Snake Kiver, which forms the ie i 
western boundary line of Idaho for two-thirds of its length. Below | 
that is the Oregon portion of the Owyhee River and its branches. In es 
the southwest, the Klamath River and lakes form an extended drain- aS 
age basin, in which large irrigation operations have already commenced. 
IMPORTANCE OF iRRIGATION IN UTAH. SE ae 

Ce Mengrey athe. 

Utah presents an extensive system well under way. A large area ace. 
has been reclaimed. The value of the work accomplished is seen not 
only in the valleys near to Salt Lake City, but in all the: Mormon Sete 45 
tlements within the Territory. The influence of the Mormon polity in 


‘directing industrial activity has often been commented upon. In no 


one thing is it more apparent than in this great work of the conserva- ee 
tion and distribution of the water supply. It exhibits several note- ~~ 
worthy features. They are: Paes tt 
(a) The treatment of natural water supplies, under legislation, as © ae 

_ public property, to be used for the common benefit. bate a eu, 
(0) The construction of ail distributive agencies (artificial) at the cost esate 
necessarily of those to be benefited. Nae # 
(c) The incorporation of the expected beneficiaries by neighborhood — gee 
companies, under general law, and the assessing of costs co-operatively, 


by means of share purchasing and holding, according to the number of — iia 


acres to be served by the water so utilized. | + 
(4) The distribution of water under stated regulations, which have ap 


the effect of law, under the supervision of an officer specially chosen 
for the purpose. (27 is Sipe 

(¢) The payment for this authorized use by means of stated rates, 
levied upon the volume of water used. : 

The Mormon irrigation laws provide for the proclamation as a water 
district of any piece of territory which ean be commanded by an irri- — 
gating ditch, the nomination of water masters, penalties against wast- 
ing water, the giving of permission to carry the ditch through any 
private property upon a fair valuation for the land used, authority to 
tax for maintenance of channels, and to appoint taxation trustees, whose 
powers are made very broad with respect to determining what shallbe 
described as land benefited by the construction of the irrigating chan- 


‘) 


aT 
e, 


nels. Thedaw also gives protection to primary water rights, which ~~ 
means that any person who has drawn water from a water-course by vs alt 
means of an irrigating work previous to the proclamation of aNy. au Gen 
locality as a water district, has his right protected as a primary claim 


up to the quantity of water he was in the actual use of at the date of 


proclamation. Having covered these points the law has made the Way > 25s) 
open for the action of private enterprise, which in all cases undertakes 


the construction. The next step is the formation of a joint-stock com- | ee) . 
‘i phe 
i ; ~~ ae ; 
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) pany, eieh may De formed of not less than three individuals, and not 
5 ore than seven, and further provides that such corporation work shall 
AS xR exempted from general tax for county and State purposes, to which 
Og all other kinds of property are subject. The farmers and others inter- 
ested then meet in public and arrange the formation of the company 
“donee the distribution of shares, and then vote as to whether the tax for 
“mnaintenance and management purposes, after the main ditch has been 
stiok ~ completed, shall be upon all the land within the water district or upon 
) = “the land to be benefited.” They ean also confer arbitrary powers . 
- upon the assessing trustees, as a difficulty had been found to occur 
with parties who refused to contribute to the maintenance tax on the 
, plea that they are not taking water, although, owing to favorable 
| meer oe in relation to either the main or subsidiary ditches, their lands 
are being effectually irrigated by means of seepage. The shares are 
ts - always $10 each, and each share represents an acre of land with a per- : 
saa _ petual water right to that acre, subject only to the maintenance tax. 
es - The company being formed, the farmers, or intending farmers in most 
are > cases—for any of the tillers have just arrived as immigrants—of the 
water districts take up all the shares they can. This is usually @ very 
‘small percentage of the whole, as they are poor, and their shares are 
mainly paid for by work in the ditch. After the farmers have taken 
_ their shares, the wealthy citizens take the balance amongst themselves, 
iy and on goes ‘the making of the ditch, the intending farmers working on 
their farms at the rate of $20 a month, and the non-working share- 
holders putting on labor by contract, which amounts to an average of 
10 cents per cubic yard, the’ beavier work in the canon being by special 
agreement, according to the difficulties of the work. When the work 
is ; completed the farmers have as many water rights as they have taken 
be, Suit Shares, and they who have furnished most of the capital then begin 
to make their profit. 
ek Small farmers generally secure a water right for each aere, but others 
who hold, say, from 40 to 80 acres, sometimes only take water right suf- 
7 - ficient for half their area, working one-half as a tillage-farm and. the 
other as a grazing block, alternately. A water right means the priv- - 
ilege of taking as much water as the land requires during the irrigating 
- season, and the maintenance tax varies from 10 cents to 16 cents per 
~ acre per annum, according to “easiness” or otherwise of the channels. 
Subsidiary ditches, called laterals, are made by the farmers at their own 
cost, from side*heads fitted with sluices, through which the water- 
master lets out as much water as may be required during any particular 
uy day. Thus there may be ten farmers along a certain lateral holding 
from 5 to 40 acres of land each, and they” may have water rights to 
cover the whole or any part of their holdings. The water- master knows 
_ how many water rights are along each lateral, and every morning he 
- looks at his notice boxes, which are attached to the sluice-heads at the 











place where the laterals leave the main channel. The farmers generally 
arrange to irrigate day about, each at the proper time posting up the 
+ notice, “I intend to irrigate 'to- day,” and as the water-master knows 
how many acres are possessed by the person signing, and how many 


> water rights, he is able to make his arrangements accordingly. His 
_-water-gauge, which is simply a wooden slat in the lateral sluice-head, 

graduated so as to let acertain number of cubic feet run through in a 
_ given time, is then lifted to the necessary mark, and the water laid on 


until the irrigation is completed. The gauge is arr anged so as to let 
+ acubie foot per second flow through for each hundred acres of land. 
i Naas Thus: If A’s notice represents five water rights, B’s fifteen, and C’s 
| 
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gs thirty, the water-master knows that fifty water rights want 
he sets the gauge to run at the rate of half a cubic foot per 
—-s Phis is not for the purpose of measuring the water, but only as. 
to arrange the flow to suit. the irrigation requirements of the 
farmers situated along the lateral. ° eS » Saree 


‘ 


oh 
oe 
_ ‘The time occupied in flooding a certain area differs according aay : 
“Jay” and quality of the soil. The water-master soon learns how mu 
time each irrigator usually occupies, and his knowledge on that poit 
-__. together with the law against wasting water, which is strict, operat 
to prevent the flow of water longer than is absolutely required. Tt 
-water-master notes in his book the time of letting the water on, 6 
gether with the number of water rights that are drawing, and it is 
_ business to visit the irrigators about the proper time, and see al 
/ <>. ‘shutting off. es) 
THE WATER LAWS AND PRACTICES. ais 
The legal aspects of Utah irrigation are thus as remarkable as f 
economié ones. Indeed, they are related to each other, and the le 
could hardly have been framed by any other community. But the 
value extends beyond the locality for which they were framed. Pri 
appropriation is the foundation, but so modified by the uses of wa 
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q 
4 


in the interests of the community as to make of that principle som 
i _ thing quite broader and more equitable than has elsewhere been + 

oaks case. In other words, priority has not been abused in Utah. 1 
county selectmen are ex officio water commissioners, with the power t 


si record all appropriation and regulate the distribution of natural wate 
pce Appropriators can be persons or corporations. Rights are divided into 
primary and secondary, the latter being a feature of water legislation 


peculiar to Utah. A primary right vests under the following circum- 
‘stances: ie | 
As (1) Whenever any person or persons shall have taken, diverted, an 
used any of the unappropriated water of any natural stream, wate 
in course, lake, or spring, or other natural source of supply. ees 


(2) Whenever any person or persons shall have had the open, peac 
able, uninterrupted, and continuous use of water for a period of se 
years. ae he 
__ A secondary right to the use of water for any of said purposes i 
hereby recognized and acknowledged to have vested and accrued (sub- — 
. ject to the perfect and complete use of all preliminary tights) to the 
tent of and reasonable necessity for such use thereof, under any of 
following circumstances: | i 
(1) Whenever the whole of the waters of any hatural stream, wate: 
course, lake, spring, or other natural souree of supply has been taken, 
diverted, and used by prior appropriators for a part, or parts, of each 
Ay year only; and other persons have subsequently appropriated any part, = 
or the whole, of such water during any other part of such year, such 
person shall be deemed to have acquired a secondary right. 
(2) W henever, at the time of an unusual increase of water exceeding 
: seven years’ average flow of such water, at the same season of each 
year, all the water of such average flow then being used by prior ap- 
propriators, and other persons appropriate and use such increase of 
water, such persons shall be deemed to have acquired a secondary right 
The measurement of water is definitely provided for by “fractiona 
parts of the whole source of supply” or time limit, or by a specific rati 

of measurement, or this combined with time limit. Provisions are m 
for repairs, damages, continuous use and Service, against waste, 
for the return of unused water to its proper channel; also for pro 1 
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How BAND AND WATER ARE MADE. INSEPARABLE. AT 

od istribution Wiha supply fails in volume, as to equal right of way, 
_ and for the organization of local copartnerships or corporate direction. 
Another act provides for irrigation districts and their lawful control, 

with trustees, and the powers as to water and its control and use, of 
“any subcivic or county body. 

_ There are two or three systems of sheacaly Gate First are the incor- 
-porators on the streams, controling it themselves—they agree how it 
Shall be manipulated; second, the county courts that matured and or- 
ganized irrigating companies: and, third, private corporations, taking 
out charters the same as any other ‘corporation would, as, for instance, 
_@ person or a company of men settle upon a stream and appropriate the 
water init. In early times they had sufficient to irrigate what land 
they would break up. These may be termed the primary owners of the 

water. Afterward others, finding a surplus of water in the stream, ap- 
eae further water, and so on until all the water of that 
_ stream is taken out. In establishing some streams there is then what 
i. is known as the first, second, and third right. The third right, when 
there is a scarcity of water, shuts off the entire stream, and the second 
and first rights take the entire stream. The owners of each of those 
— ditches meet and appoint what is called a ‘‘ water-divider” or ‘‘ water- 
master,” who has control of, the ditch for that year, and whose duty it 
is to divide the water of the streams into ditches. For instance, if there 

5 - were four streams drawing water, the farmers would appoint a divider 
to turn the water of those streams into the ditches, and the water-master 
Me take the water as it flows into the ditch and give it to the owners as 
rs 6 ae rights appear. The private companies so called are incorporations 
__ where certificates of stock are issued under the general laws of the Ter- 
7 ritory. They elect their board of trustees and manage the affairs of the 
| e company. ‘Those trustees appoint a water-master, who takes the num- 

ber of shares each owner of has and divides to each his proportion of the 
water that comes through a certain ditch from the stream. ‘Those 
. streams are mostly artificial streams, having been taken out from some 
3 are body of water. That system prev ails largely on the west side of 
on Salt Lake. The stockholders have the land, but the water right can 
‘ be transferred without transferring the land. It is a water right inde- 
me _ pendently of the land. 
Yet the water must be “in place,” and in order to use it, the land 
ay served by that way must be obtained. As a practical fact a water 
right, that is, one share in a corporation, represents only the service of 
a Pvdtér for 1 acre of Jand. And itis a particular acre in a special place. 
Therefore the one share of water can only serve that 1 acre of land, or 
rather any 1 acre within the area to be irrigated by that particular body 

of water in the service or duty of which one share has been obtained. 
~ Inthe distribution of water the horary or time system has been 
adopted. The irrigation survey engineer states that the following 
forms indicate the method of distribution by “the hour,” as is the case 
_* -in Spain : 
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 ‘TMPANOGOS [IRRIGATION TIMPANOGOS IRRIGATION TIME TICKET. 
+ m A La ag ah hPa Mika A 
¢ *. Time ‘Ticker. Mr. -— : You are entitled to the use of water 
Mr. ——- -——. On from the Timpanogos Ditch on — every alternate 














‘every alternate week, from | week, from o’clock — m., and until —— 
—  — oeclock — m., and until | o’clock — m., ; amount of stream, all of the 
iad — oclock — m., water in said ditch; when you are required to discon- 





amount of stream, allof the | tinue to use and turn it off. 


water in said ditch. ——, Water-master. 


, Deputy. 
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The annexed blank receipt shows the manner of meeting the water- or 


tax levy on proof of labor performed. 
No. —— 


oN 
Received of days’ labor, $——— 
Cash. is. ce pac. seal w cuban Sone ee » == Sepe 














Ar’t of labor, 
Am’t of cash, $ 











or 


Total, $ 











| 1, 188—. 
, 1ss—. 


—— 








Date P 
. Provo City, UTan, ——, 188—. 





THE PUBLIC DOMAIN IN UTAH, 


Within the Territory of Utah will be found several varieties of cli- 


mate, ranging almost from semi-temperate in the north to s@ni-tropical 


in the south. The production of corn is limited; that of wheat and — 


oats is large. Wheat brings 80 cents a bushel and runs from 25 to 30 


bushels per acre. Oats bring from $1.16 to $1.60 per hundred pounds, — 


Potatoes will give 300 bushels to the acre. A farm of 40 acres is quite 
sufficient for profitable cultivation. In the southern portion of the 


o.—— 


Issued to and received by | In full for his water-tax, for the year ending March ; 


, Water-master, 
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Territory the raising of fruit is claimed to be a success. Artesian 


water is found in several counties and over large areas. 

The disposition of the public land domain in Utah for the past twelve — 
fiscal years outside of mineral lands has been 2,681,605.96 acres. The 
percentage of. Utah in farms is 1.92 of the whole. The entire arid re- 
gion has but 2.85 per cent. Of tillableland Utah has (whether or not 
there be water for the same) 45.5 per cent. of its whole area. Of grass 
it has 18 per cent; of wood-land but 3 per cent. The unproductive 
area is set down at 11.4 per cent. of the whole. The question of rec- 
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lamation in Utah then is, as elsewhere, one of mountain precipitation, 


of subterranean supply, and of artificial water storage and subsequent 


distribution. The rain-fall ranges from 7 to 17 inches per annum. The 


snow-fall is from 5 to 25 feet. In the mountains the precipitation is as 


3 to 1 in quantity over the lower lands. The average yield of corn pers nee 


acre is given at 22.5, of wheat at 17.8, and of oats at 26.3 bushels—an 
average which is close to the normal mean for the ;whole country. 
With these tigures, it is evident that Utah holds larger promises than 
its past has achieved. . 
The most expensive thing in connection with an irrigating work in 
Utah, as elsewhere, is the main head, where the water is taken from — 
the stream. Sometimes the channel is taken sufficiently far up the — 
canon to tap the stream without a dam, but in other cases it is found — 
the lesser of two expensive works to dam the stream at a lower point 
rather than undertake the heavy quarrying or tunneling required higher 
up. The dams are of various kinds, according to circumstances, but 
that known to engineers as “the mud-sill” is mostly built over broad, 
Shallow streams, and “the crib” used for deeper and narrower torrents 
up the canons. ar é 
The usual plan of irrigation is to go well up the cafions and start-a 


channel 20 feet wide by 4 feet deep, and carry this along the side of the — 


canon, and then around the side of the main range so as to command as — 


large an area of level land as possible. The ditching, except in the — 


rocky portions at the head of the cafon channel, is done by plow and 


Scoop, one of the lightest of the latter implements, worked by a pair * “i 


of mules, being invariably used. There are two 30-mile-long main 


ditches led along each side of the J ordan, and one 85 miles long is con; — 
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as ducted from a mountain cafon in the direction of Provo, along the foot 
___ of the range towards Salt Lake City, thus providing water for a con- 
- __ Siderable area of country under the ditch. 

ach acre of land brought within the influence of the canal is in- 
creased in value, and the $10-shares go up in the market. The water 
enables the working farmer to pay his passage-money back to the Mor- 
mon Church, together with the tithe of all he raises, and further the 
expenses of his maintenance advanced to him during the construction 


of the ditches; and yet, after paying all these charges, in addition to, 
a gay, 10 cents an aere for maintenance of the ditches, he makes money. 
ot Hach share in the Provo ditch, for instance, costs $10. That represents 
— an acre of land, with a perpetual water right. Without the water right 
va the land was absolutely valueless. It is now quoted at from $25 to $60 
sper acre, according to situation. 

Beye) ; ’ 

= CONDITIONS AND POSSIBILITIES. 

_ ~~ In 1875 there were in the twenty organized counties 2,0954 miles of 
____ principal canals, costing $1,918,174, and 4,888} miles of tributary canals, 
costing $503,320. ‘This was a total construction of 6,984 miles of canals 


and ditches, at a cost of $2,421,494. The total cultivated area within 
_ the district “under water” was 302,766 acres, of which 106,184 acres 
did not require the application of water at all. Mr. Caine, Delegate in 
| Congress from Utah, under date of December, 1884, estimated that. 
there were in the four most prosperous counties of that Territory irri- 
gation (main) canals, as follows: 
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* i a / CLIMATOLOGY OF UTAH. 


-. Prof. Marcus C. Jones, of the Deseret University, at the request of 
Governor Thomas, presented, in 1889, to the Senate Committee on Ir- 
a rigation, among other papers, the following review of the Territory: - 
The annual rain-fall of this Territory will not exceed 8 inches per annum, and 
were it not for the lofty mountains storing up the water in snow the Territory could 

‘not be inhabited. Therefore thesettlements are to be found along the streams which 
are fed by the snow, and they are located chiefly at the bases of the mountains, 

though running out into the valleys as far as there is water. 

The Wasatch, rising over a mile above the valleys, run from north to south through 
the Territory, a little west of the middle, till they reach Iron County, where they 
ne turn to the southwest and fade away in Nevada. Their average height will not fall 

far below 10,000 feet above the sea. a 

Nearly east of Salt Lake City the Uintahs, still loftier than the Wasatch, abut on 
them and run eastward till they pass out of the Territory. These are so close to the 
northern edge of Utah that we get little benefit from them, while to the south of 
them is an Indian reservation. Nearly due cast of Utah Lake, and about 40 miles 
from the Wasatch, the Coal range starts from the Uintahs and runs southward paral- 
lel with the Wasatch for 160 miles, when it joins them at Panguitch Lake. ‘These 
three rane-s form the water-shed of Utah, the Coal range and the Uintahs forming the 
rim of the Great Basin, while the Wasatch performs a similar part below Panguitch. 
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The Wasatch and Uintahs are narrow, lofty, and rugged, while the Coal range is — iat) iy 


younger, lower, and broad. The Coal and Wasatch inclose between them some OF we 
the most fertile valleys of Utah. The Wasatch reach their culmination near Salt 
Lake City, and, aided by Great Salt Lake, give the greatest water supply inthe Ter- 
ritory. The streams from this source irrigate the bulk of the cultivated areaof Utah. 

For ease in comprehension Utah may be divided into three divisions, the moisb- 
counties, whose rain-fall exceeds 12 inches per annum, the dry counties, with arain- 
fall of 6 to 12 inches, and the hot counties, with a slight rain-fall and great heat. ‘i 

The moist counties are Cache, Box Elder, Rich, Morgan, Weber, Davis, Summit,  — 
Salt Lake, Utah, Wasatch, Uintah, San Pete, Sevier, and parts of Emery, Garfield, ~~ 
Pi Ute, and San Juan. Dh aa 

The dry counties are Tooele, Juab, Millard, Beaver, Iron, and parts of others. © 

The hot counties are Washington, Kane, and parts of San Juan, Pi Ute, andGarfield. 

THE MOIST COUNTRIES. 

Cache County is situated in the middle of the northern end of the Territory, atan 
elevation of 4,533 to 5,000 feet above the sea. All the arable land is in Cache Valley, —=_— 
which lies between two ranges of mountains, the Wasatch forming the eastern bound- ve 
ary. The water supply is 420.13 cubic feet per second, and comes from eight streams 
and rivers. The whole supply will be in use next year. The area of the county is 
633,600 acres, of which 43,154 were cultivated this year. One thousand seven hun- 
dred and ten acres were dry-farmed, and 14,335 acres of crops were lost by lack of 
water. There are forty canals reported, aggregating 110.5 miles. The irrigating __ 
season is 122 days long, and land is irrigated 35 hours per year. The duty of water 
is less than a cubic foot per second to 100 acres. The average depth of snow in the at 
mountains is 3 feet. The committee report water storage as the only means of in-- 
creasing the cultivated area, since there are more than 420.13 cubic feet per second 
running to waste for 243 days, enough to irrigate from 50,000 to 75,000 acres. Many 
good reservoir sites are mentioned, but details are not given. Itis probable that arte- = 
sian wells can be obtained in some parts of this valley. i pes, 

Box Elder County.—This lies in the northwest corner of the Territory. The eastern 
part is very fertile and well supplied with water, but the western and greater parb- 
belongs to the dry counties. The area is 2,767,360 acres, of which 53,280 acresare 
cultivated, and of these latter 19,190 acres are cultivated but not irrigated. Theele- 
vation of the fertile parts is 4,215 to 5,000 feet above the sea. There are 12 canals 
reported, length 76 miles. A branch of the Great Bear River canal is toirrigatea 
large area in this county. Large quantities of fruit are raised here, and stillgreater 
amounts of small grain and hay. The extensive valley of the Bear has been for half __ 


a century the recruiting place for overland travelers by team. Artesian wells are 
very numerous and add greatly to the productive area. Water storage isthe main 


question here. Five reservoir sites are reported in detail, and several others in gem=- 

eral. Bear Lake is the natural reservoir for this and Cache County, and will store 

all the water that will ever flow into it. ; oh 
Rich County.—This lies at an elevation of 6,000 to 7,000 feet above the sea, in the 


northeast corner of the Territory, at the eastern base of the mountains. Htishigh ~~ 
and cold, raising only small grain, hay, etc. It lies allin one valley; is watered = 
chiefly by the Bear River and some streams that flow into the lake. Thislandtakes 
little water to mature crops, and much produce is raised without irrigation. The | 
soil is sandy. The area of the county is 497,280 acres. There isnoreportfromthis — 
county. ; be tk 


Weber County.—This lies south of Cache, extending from Great Salt Lake through — 
the Wasatch to the headwaters of Ogden River. The best portion lies in Salt Lake 
Valley at an elevation of 4,315 feet, while Ogden Valley, lying along that river, lies 
east of the Wasatch and is more elevated. The water supply of the county comes 
from 17 streams and rivers, flowing 323.66 cubic feet per second. There are 117,600 
acres under cultivation, of which 29,400 acres are fully irrigated, while the restis _ 
partially irrigated or dry-farmed. The soil is sandy, with clay close to the lake. 
Five thousand one hundred and seventy-two acres are irrigated from artesian wells. 
The duty of water is one cubic foot per second for 80 acres, or thereabouts. There ~~ 
are 25 canals, length not given. The irrigating season is 122 to 152 dayslong. This | 
county is one of the most productive that we have, raising all kindsof fruitandprod- 
uce that is raised in the Great Basin. The only solution of the water question hereis __ 
storage. There are over 323.66 cubic feet per second going tu waste for 213 days,enough 
to irrigate 30,000 to 40,000 acres. One reservoir site is reported, of small dimensions, —— 
while others are reported from Huntsville and Wheeler’s Creek, and there arenu- 
merous sites at the head of the Weber. . 5 eae 

Davis County.—This county lies wholly west of the Wasatch, being south of Weber 
and north of Salt Lake Counties and between them and the lake. There is very lit- — 
tle waste land in this smallest county in the Territory, whose arable land lies wholly 
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Bae is - CHARACTERISTICS OF UTAH COUNTIES. Via) | 
Pe < hy : 
a n Salt Lake Valley. This county is well watered close to the mountains by numer- 
ous small streams, and lower down by multitudes of artesian wells. Many acres are 
_ notirrigated. This county is full of orchards, gardens, and fields, while roots. small 
grain, and hay are raised in abundance. The elevation is 4,215 to 4,500 feet above 
_ thesea. The area is 160,000 acres. The soil is sandy but with clay near the lake. 
_ There is no report from this county. 
y* mo _ Morgan County.—This lies directly east of Davis, on the east side of the Wasatch, 
oe 5 and occupying Weber Valley as far as Croyden. This is elevated nearly 6,000 feet 
_ __ above the sea, and is only adapted to’ small grain, root crops, and hay. The water 
supply is fair and the opportunities for storage good. The area is 675,840 acres, of 
which about 10,000 acres are cultivated. The soil is chiefly sandy. 
Bhs ‘yy Summit County.—This county les almost wholly in the upper valley of the Weber, 
we. _and includes Parley’s Park. It occupies the angle between the Wasatch and the 
ae _ Uintahs, and lies north of the latter. Its ultivated land is elevated 6,000 to 8,500 
¥ feet above the sea. It is cold and best adapted to small grain and hay. Much prod- 
_ _ uce is raised without irrigation, and only a small amornt of water is required per 
acre to mature crops. The valley of Weber is a succession of green fields for many 
miles, while on Chalk Creek and other tributaries are scattered many farms. The 
ee of the county is 2,419,200 acres, of which 7,500 are under cultivation. This 
— __ eounty also reports storage of water as the only means of increasing its cultivated 
2a _ area. Deep artesian wells might be successful here. The soil is sandy. 
Bee _ Salt Lake County.—This county lies between the south end of the lake and the 
Wasatch Mountains, occupying all of the southern end of Salt Lake Valley and lying 
between the Oquirrh and Wasatch Mountains. This county takes the lead in water 
' ‘supply and position, since the valley is 10 miles wide and 20 miles long, runs north 
~~ and south, and is watered by the Jordan and by numerous large streams that flow 
er _ down from the heart of the Wasatch. There are also a few streams flowing from the 
—  Oguirrh Mountains. Throughout the lower part of the valley thousands of artesian 
wells are flowing. The soil is sandy in the upper and clayey in the lower part of 
_  thevalley. The elevation is 4.215 to 4,500 feet above the sea. The area of the 
Paes county, is 614,400 acres. The cultivated land is 38,587 acres. The water supply is 
365.5 to 425.5 cubic feet per second, all in use. The irrigating season is one hundred 
and twenty-two to one hundred and fifty two days long, and the duty of water is 
about 1 cubic foot to 80 or 100 acres. The rain-fall during the irrigating season is 
- only 7.882 inches, being more than double that in many other parts of the Territory. 
_ There are 13,668 acres of lucerne raised; hay, 2,215 acres; small grain, 13,566 acres ; 
ene roots and vegetables, 3,470.5 acres, and fruit, 1,628.5 acres. There are thirty-seven 
- canals with an aggregate length of 213.8} miles. There is enough water running to 
___ waste outside of the irrigating season to redeem 44,000 acres. There are eleven res- 
_ __ eryoir sites in the mountains reported in detail, aggregating 50,250,000 cubic feet, 
____ and several others of good size not reported. There are four sites reported in the 
_ valleys, and one of them, Utah Lake, if raised 2 feet would irrigate 53,000 acres, and 
if raised 5 feet would irrigate 133,000 acres. But this lake can never be filled in a 
‘dry season; the total inflow last winter was only enough to raise the lake a foot, and 
for other reasons hereafter given it will never cut much of a figure as a reservoir. 
The average depth of snow in the mountains is 4 to 10 feet. The relative humidity 
for the year is 48.3 per cent.; during the irrigating season it is 42.3 per cent. The 
— _ annnal temperature is about 51.2 degrees. 
Pans Utah County.—This county lies chiefly in the beautiful Utah Valley with its large 
Ny fresh-water lake in the center, 80,000 acres in area. Most of the arable land is in this 
“ valley, but there is considerable arable land on the Spanish Fork’River. The eleva- 
__. tion is about 4,600 to 4,800 feet above the sea. Though it is some higher than Salt 
Lake Valley it is nearly as warm, because of sloping toward the sun. The area of 
the county is 1,344,000 acres, of which 69,126 acres are cultivated. The irrigating 
season lasts about 122 days. The duty of water is reported as 40,000 cubic feet per 
year, but it is probably not less than 1 cubic foot per second for 100 acres. The water 
- supply comes from fourteen streams and one river, whose flow in July was 308 cubic 
feet per second. There are sixteen canals reported; length, 66.2 miles. There are 
many artesian wells in the valley. They lost 28,985 acres of crops this year by lack 
~ of water. There are eight reservoir sites given in detail in the mountains and two 
in the valleys; capacity 791,000,000 cubic feet. ‘There are tive additional sites given 
- in the valley and nineteen in the mountains; capacity not specified. Enough water 
- runs to waste to irrigate 50,000 acres. About the same amount of rain falls here as 
in Salt Lake Valley. The average depth of snow in the mountains is 4 fect. The 
‘soilin this county is mostly sandy. Along the Spanish Fork River are many farms 
-_—-with an elevation of 5,500 to 6,500 feet above the sea whose supply of water could be 
greatly increased by deep artesian wells. ; Hopes 
_ Wasatch County.—This lies east of the Wasatch, and the inhabited portion is west 
of the Coal range, being south of Summit and east of Utah County. The settled 
part is a triangular valley at the eastern base of the Wasatch, called Provo Valley, 
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since it lies along the Provo River. This is some 6,000 feet above the sea, has 18,000 
acres of cultivated land, and 32,000 acres that could be reclaimed by more water, — 
The water supply is not given, but one-half the crops were lost this year by lack of © ix 
water. There are 14.5 miles of canals reported. Five re-ervoir sites are reported, == 
capable of irrigating 14,000 acres. This valley raises small grain and hay chiefly, 
Water storage is a necessity if the present acreage is to be preserved, to say nothing: ray 
of extending it. The greater portion of this county of 1,344,000 acres lies east ofthe = 
Coal range on the reservation. There are hundreds of acres there that produce 
abundant crops of hay when stock is kept off from them. Hiity meen 

Uintah County.—This county is situated east of Wasatch, Summit, and Emery Coun- 
ties. It is mostly an Indian reservation; but justsouth of the Uintahsisasmall cul- 
tivated area not on the reservation. The area of the whole county is 4,000,000 acres, 
The cultivated area is 4,932 acres. The soil is partly sand and partly clay. The © 
elevation of Ashley Valley rans from 4,400 to 5,000 feet. The irrigating season is 
from 178 to 198 days long, and the duty of water is given as 20,000 to 50,000 cubic 
feet per acre, but this is doubtless far too small. It takes a trifle more water for _ Mh, a 
clayey than for sandy soil. It takes the same amount of water for small grain as Sane 
for lucerne, a trifle more for reot crops, aud one-half as much for orchards. There 
were 970 acres of crops lost this year from lack of water. The average depth of — Tey 
snow in the mountains is 6 feet. Several good reservoir sites are mentioned. The 


* 
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supply of water in Green River is unlimited, and much land could be reclaimed by 
proper dams in this river. The supply of water on Ashley and Brush Creeks is quite — pote 
limited, but could be greatly increased by reservoirs. , x Rear! 


San Pete County.—This county oceupiés an elevated valley between the Wasatch — eh 
and Coal range, and south of Utah County. It is the valley of the San Pitch River 


and a part ot Thistle Valley. The former runs southward from the head of Thistle 
Creek for 45 miles till it joms the Sevier Valley. The elevation is perhapsathou- 
sand feet or more higher than Salt Lake Valley, and fhe rain-fall is less. The water 
supply come from both sides of the valley in numerous small streams, but the greater 
number come from the east. This has been called the granary of Utah. Thechief 
product is small grain. The irrigating season lasts 107 to 183 days. The dutyof 
water is about 1 enbie foot per second to 90 acres. Each acre is irrigate1 120 hours, 
Many acres of crops were lost this year through lack of water. The average depth  — 
of snow in the mountains is reported as 6 feet. Several reservoir sights are meu- 
tioned. The area of this county is 1,164,800 acres. The amount under cultivation 
is not reported. 7 ees 


Sevier Couniy.—This county occupies the southern part of the great valley which 


ri 4 

lies east of the Wasatch and west of the Coal range, running from Thistle on the 
north to Panguitch on the south. This great valley, over 125 miles long, iscalled 
the San Pete on the north and the Sevier ou the south. It is lowest in the middle 
where the southward flowing San Pitch and the northward flowing Sevier Rivers 
unite, aud breaking through the Wasatch pass out westward upon the desert in Milk 
lard County. The only arabie land in this county lies in the Sevier Valley, whicbin 
this county is several miles wide and 50 miles,long. It is watered chiefly by the 
Sevier River, but there are niany small streams and springs coming from the mount- 
ains on cither side. ‘The river measured 7U cubic feet per second at Joseph City on 
July 26,1889. No other measurements are reported. There were reported eleven  —_ 
canals aggregating 107.5 miles in length. The area of the county is 993,280 acres, of 
which 25,000 acres are under cultivation; all but 7,000 acres are watered by the — 

Sevier River; 100,000 acres could be irrigatee if there were more water. Thereare — 
2,634 acres of lucerne raised, 11,982 acres of siiall grain, 7L0 acres of root crops and AS". 
vegetables, and 178 acres of orchards. Lie elevation of the lower part of the valley = 
is about 5,500 feet and the irrigating season is 244 days long. Some fruit is raised 
here. The upper part of the valley is trom 6,U00 to 7,000 feet above the sea, the 
irrigating season is 122 days Jong, and small grain and hay are the chief products. 
The soil is sandy and very productive. There are none of the thinly populated coum- 
ties that have such possibilities before them as this; for there is enough water to 
irrigate the whole valley if it is properly stored. . The depth of snow in the mount- — 
ains in winter is about 6 feet. Six reservoir sites of great capacities are reported “ae 
in the mountains. All the present water supply is utilized. Deep artesian wells are — | 





possible in some parts of the valley. des, ee 
Pi Ute County.—The cultivated portion of this county lies in or near the heartof 
the Beaver Mountains, south of Sevier County, and at the junction of the Coal range 


with the Wasatch. The valleys are elevated and cold, being 5,400 to 7,000 teet above — 
the sea. The irrigating season never exceeds one liunudred and seventy-three days. 
The duty of water is not more than one cubic foot to 100 acres. Theolandisirrigated ~~ 
from twenty to forty-eight hours per annum. The water supply is 217 cubic feet per 
second; comes from eleven crecks and rivers, and in some localties is not allin-use, 
while in other paces 400 acres were jost and many more injured by lack of water, 
There are 31 canals, Teu reservoir sites we reported of such capacity as to irrigate rs 
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additional acres, more land than there is to cultivate. The average depth of 
in the mountains is 4 to 5 feet. The area of the county is 2,368,000 acres. The Sty 
vated area is 12,135 acres, lying in Sevier, Grass, and Rabbit Valleys. But little 
t is raised in this county. : 
wrfield County.—The western part of this county also lies in the heart of the 
ver Mountains, and its cultivated valleys are all elevated 5,835 to 6,273 feet above ae 
esea and cold; best adapted to hay and grain. The irrigating season lasts ninety- 5 
sn days, and the duty of water is slight; the land is irrigated but twenty-five “ 

ys during the year. The water supply is not given. There are 34 canals. The we 
ea of the county is 2,892,800, of which about 5,000 acresare cultivated. Four reser- he 
Voir sites are definitely reported, and many others are mentioned ; enough toirrigate 
‘several times all the arable land in the county. Some of these sites could be used to ; 
p out Kane and Washington Counties. 





> 
he 


- 
i) 


J 
Shy 
, a. eb 


rr. .y 
Mel dG 


oe oy 
= big: 


4 has 
ae THE DRY COUNTIES. As 

eS See : 
The iarger part of these counties is arable land, and can never be reclaimed be- 
* - cause of being destitute of any water, either present or prospective, while the east- 

f ern edge of these counties might almost be classed with the moist group. 
_ Box Llder County.—This county lies in the northwest corner of the Territory and 

s the least arid of them all. The western portion has a few farms and some meager 
streams, while that portion next to the lake is susceptible of artesian wells and is 
quite productive. The mountains in this portion are so low and lose their snow so 
parly that water storage is out of the question. 
_ Tooele County.—This county lies west of Great Salt Lake and Salt Lake County. 
At is very large, containing 4,140,800 acres, of which only 6,250 acres are cultivated, _ 
~_ anid these lie chietly in one valley (Tooele). This valley is a broad one, lying be- 

_ tween the Oquirrh and Aqui Mountains, from which it receives its water in eight 

chNe small streams aggrevating 784 cubic feet per second. These mountains do not rise 
ore high enough to give water all the seasun. This valley is being greatly developed by 
artesian wells. Rush valley isa magnificent one, being the southern extension of 
Tooele Valley. There are 200,000 acres that could be redeemed here alone, but there — 

no surface nor artesian water to be had. Reservoirs might catch some water. 

ull Valley is another large tract lying directly west of the Aqui Mountains Wee 
his is capable of artesian wells, and has a small supply of surface water. It is un- 
leveloped. On the western edge of the county near Deep Creek is some cultivated a, 
land. There are 1,000,000 acres of good land that could be redeemed if there were 


ee wa er for it, but by fully developing all resources by storage and otherwise 100,000 
acres isan ontside limit of the acres that willever be cultivated in this county with Py 
the present rain-fall. The elevation of the valleys is 4,400 to 5,000 feet above the eos: 

sea. All kinds of fruit and produce can be raised here that are raised in Salt Lake 
- County. The duty of water is 1 cubic foot per second to 80 acres, and the irrigating 
season runs from 122 to. 200 days. Several good reservoir sites are reported. The 
average depth of snow in the mountains bordering Tooele Valley is 5 feet. The soil 
-__is so gravelly near the mountains that fully one-half of the water is lost by seepage | 
___ before it gets to the fields. Water storage and fluming the canals are the crying . 
needs of this county. 
—— «Juab County. —This county lies south of Tooele and runs from the Wasatch to the ad 
- western boundary. The area is 2,457,600 acres, and fully one-half of it is level land : 
‘that could be redeemed by water, but outside of artesian wells there is no hope for 
most of this county. Four thousand acres are reported under cultivation beneath , 
the shadow of Mount Nebo. All kinds of fruit and grain are raised here that the 
- Great Basin produces. The elevation of the valleys is from 5,000 to 5,500. The Re 
average depth of snow in Mount Nebo is 3 feet. Several good reservoir sites are re- * f 
ported. Nearly one-half of the crops were lost this year by lack of water. Water “, 
storage and artesian wells are the only hope of this county. 
Millard County.—This county lies south of Juab and runs from the Wasatch to the 
-_— western boundary. This is one of the largest counties in the Territory and has the 
bh largest amount of arable land of any, if there were only water for it. The area of 
pa the county is 4,492,800 acres, and over one-half of it is good land. Artesian wells are 
being developed in this county, but generally the flow is so slight that the water is : 

iluable only for drinking. The settlements lie along the western base of the . 
_ Wasatch and along the Sevier River. They are from 5,090 to 6,000 feet above the sea, 

and prodnee large quantities of fruit, small grain, and lucerne hay. The irrigating 
season rns from 90 to 122 days. There are 13,500 acres reported as under cultiva- | 
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tien; 1,000 acres were reported as lost and much more as injured by lack of water 
_ thisyear. The soil is sandy near the mountains and clayey in the Sevier Valley. 
| a eu ‘ve are 42 miles of canals reported. Water storage is not only an imperative 


uta 


~- necessiy in this county, but it is practicable. Much water runs to waste in the 


Sevier River; probably triple what is used. ‘There are many good sites along the 
x 3 \ ys. “Jy ‘ t 
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river where from 1 to 3square miles of water several feet deep could be held back. — cane 
Back of Scipio a natural lake, now used as a reservoir, could hold 5 square miles of , 
water of considerable depth. It is said that the Sevier River could be turned into it. — ; 
There are several good sites in the Wasatch. At hee 
Beaver County.—This county has an area of 1,689,600 acres, of which one-fourth is 
good land; 9,500 acres are reported under cultivation. This county lies south of — As 
Millard and runs from the Wasatch to the western boundary. The upper valleysare 
6,000 and the lower about 5,V00 feet elevation. -The irrigating season lasts ninety- 


one to one hundred and twenty-two days. The land is irrigated twenty-nine to — ee 
thirty-two hours per year. There are 45 canals; length not given. The settlements = 
lie chiefly along the Beaver River and its tributaries. The average depth of snow in ary 
the mountains is reported as 8 feet. The Wasatch here rises toa great height and = = 
snow lies on the mountains all the year round; 25 reservoir sites are reported in de- | 
tail, aggregating 17 square miles, sufficient to irrigate 20,000 acres at least; about = 
10 of these reservoirs are in the valleys and the remainder in the mountains. ae OR 


Iron County —This county lies south of Beaver, on the rim of the Great Basin, run- 
ning from the Wasatch to Nevada. Its area is 2,102,400 acres, and nearly half of it — 
is arable land, some of it capable of artesian wells, but most of it destitute of water; 
6,997 acres are reported under cultivation. The irrigating season is given as 142 to 
269 days. The elevation of the valleys runs from 5,400 to 6,100 feet above the sea, 
The duty of water is given as 1 cubic foot to 65 acres in the more arid valleys and 
- from 160 acres to more than double that in the moist valleys. The water supply 


comes from 8 small streams, capacity 67.63 enbie feet per second. Thelandisirri- 
gated from fifteen to forty-two hours per year. If the water could be saved, from — 
10,000 to 20,000 acres could be redeemed; 14 reservoir sites are reported in detail, ~ 


Water storage is the only means of developing the agricultural resources of this pe 
county. The soil is chiefly clay. ; 


Emery and Uintah Counties.—To this group belong parts of these two counties, which 
lie between the Green and Grand Rivers. There are many thousands of acres of clayey ie 


soil that could be reclaimed by great canals running from these rivers, whose unlim- 
ited water supply, greater than all the rest of the Territory put together, will run to 


waste without assistance is given in constructing such canals. There isno partof 
the Territory that needs developing more than this. Very deep artesian wells might = —— 
be successful here. an 


imery County.--But a small part of this county belongs to the Dry Counties, still = 
nearly all of the cultivated area les in that section on the extreme western sideof 


the county. ‘This lies directly east of San Pete and Sevier Counties at the foot of the = 
Coal range. The rain-fall does not exceed 10 inches per annum. The water supply = 
comes from four creeks and one river, breaking through the precipitous eastern face 
of the Coal range in narrow canons. The flow of water is 171.15 cubie feet per sec- 1 Daeok 
ond, The area of the county is 5,603,680 acres. The cultivated land is 14,825 acres. 
The soil is a very refractory clay. The duty of water is 1 cubic foot to about 35 ae 
acres. Castle Valley is 4,500 above the sea, and the irrigating season is 229 days Ao 
long. Little Grand Valley is 3,900 feet above the sea, and its irrigating season is YT ae 


244 days long. There are 34 canals; length not given. One-quarter of the crops was 
lost this year through lack of water. All the water is in use. The average depth of 


snow in the mountains is 4 feet. Twelve reservoir sites are definitely reported, and 
many others are mentioned. There is enough storage to use double the total water = 
supply. Probably 10,000 to 15,000 acres more could be irrigated by saving the waste = 
water. Great suffering often results from scarcity of water in this county. Allkinds 


of crops are raised in this county, even sugar-cane, fruit, pea-nuts, ete. Figsconld 
be raised in the hotter portions. ay 


THE HOT COUNTIES. ih a 
These counties are far more arid naturally than the dry counties, since they are 
farther from the lofty mountains, and most of the arable parts are 2,000 or more feeé = 
lower, lying in deep valleys shut out from winds and surrounded by great fields of = 
lava with red hills and a red, sandy soil of unknown depth. The heat here is almost ae 
unendurable and the rain-fall is almost nothing. This region is valuable for the fruit = 
and cotton that it raises. Ph + 
Washington County.—This county is situated in the southwestern corner of the Ter- — 
ritory. The area is 1,649,920 acres. Of this, 14,892 acres are cultivated. These are 
situated along the Virgin River or its tributaries chiefly. It is estimated that 18,900 = 
acres could be redeemed by an increase of the water supply. The lower valleys are an 
2,700 and the upper 4,000 feet above the sea. In the lower valleys the irrigating sea- © 
son is 197 to 228 days long, in the upper 122 to 177 days. The water supply comes 
from the Virgin River, four streams and many springs, capacity 191.8 cubie feet per 
second. In the lower valleys the land is irrigated 84 to 90 hours per year, andthe —— 
duty of water is 1 cubic foot per second to 20 acres. In the upper valleys the land ae 
‘ ‘nN 
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es irrigated 26 hours per year and the duty of water is 1 cubie foot per second to 60, 

80, and 128acres. Thereare31 canals; length not given. One-third of the crops were 
lost this year by lack of water. _ It is probable that water enough could be stored to 
redeem most of the arable land in this county. Vast quantities of water oo to waste 
_in the Virgin River in the winter and flood time in spring. The depth of snow in the 
co _ mountains is 2 to 6 feet. This county raised 30,000 pounds of cotton last year. The 
es Sultana seedless grape 1s grown here and produces from 3,000 to 5,000 pounds of the 
“ake finest quality of raisins. Both the hard and soft shell almonds are raised in quanti- 
ties here as well as figs. It is believed that oranges can be raised here. Olives are 
__—- grown in this county. Peaches and apricots from this region are very fine. They 
____-¥Yaise 4 to 5 crops of lucerne per year. A crop of small grain and another of corn are 
___ raised from the same land. 

_ . Kane Cownty.—This county is more rugged than Washington and more elevated ex- 
cept along the Colorado River. It lies east of Washington. The area is 2,659,200 
_ __ acres, of which 1,825 acres are cultivated, and 13,350 acres are said to be arable. The 
irrigating season is 182 days long, and the duty of water is from 373 to 75 acres to 
_ the cubic foot per second. The water supply, exclusive of the limitless Colorado 
River, is 31 cubic feet persecond. There are nine canals; length not given. The crops 
are greatly damaged by lack of water. Sufficient reservoir sites are reported to irri- 
_ gate all the arable land in the county. The average depth of snow in the mountains 
_is4feet. The crops in this county are much the same as in the foregoing, though 
- more small grain and hay are raised in proportion to the area cultivated. — 
~~~ San Juan County.—This county lies in the southeastern corner of the Territory. Most 
___ of it is now proposed to be made an Indian reservation. Its area is 5,809,920 aeres. 
_ There is a narrow strip of land along the Colorado and San Juan Rivers that will pro- 
_ duce the crops of Washington County, and has an unlimited water supply. Most of 
the cultivated area is 5,000 feet above the sea, near the La Sal Mountains. There are 
_1,025acres cultivated. Dry farming is successful in some localities in the mountains. 
Br’ There are good facilities for storage of water. f 

Other counties.—Smali parts of Garfield and Pi Ute Counties situated along the Col- 
_ __ orado are capable of raising the same products as Washington County. 

_ ‘Yo sum up we find there are about 500,000 acres of land under cultivation at the 
present time. This area could be doubled from the present canals if there were more 
water and by new canals, etc. The various counties estimate that about 3,500,000 
acres could be redeemed. This is doubtless three and a half times too large. The 
_ / average depth of snow in the mountains is 4 feet. The length of the irrigating sea- 
son in the moist counties is one hundred and fifty-two days; in the dry counties it 
is about the same in cultivated areas; in the hot counties it is about two hundred 
_ days. The returns are very unsatisfactory in this respect and must be wholly re- 
vised. The duty of water is about 80 acres to the cubic foot per second in the moist 
counties, in the dry counties it is uncertain, and in the lower hot counties it is 
about 20 acres. The water supply is about 3,000 cubic feet per second for the moist 
counties, 250 for the dry counties, and 250 for the hot counties; total 3,500 enbic 
feet per second. This 1s probably our minimum water supply throughout the dryest 
_.__—- years in the counties reported. If we were to add the supply in the Green and Grand 
Rivers this amount would be more than double. Almost all of the present supply is 
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ot appropriated during the irrigating season and our Territory must remain at a stand- 
_ __ still without water storage. There are 150 reservoir sites reported in detail and 
_. nearly asmany more mentioned. They vary in capacity from’130 square miles to 1 


acre, and from 2 feet to 100 feet deep. About one-third of the crops were lost this 
ay year through lack of water. 
Utah, Nevada, and Arizona are the most arid portions of the United States, and 


therefore the pr@servation and economical use of all their water supply is an impera- 
_ __ tive necessity. To show how we differ from Colorado and the East, I have prepared 
_  adiagram of the average monthly rain-fall of Salt Lake City for thirty-three years, 


and of Denver, Colo., and Des Moines, Iowa, since the beginning of observations. 
there 

: _ During the irrigating season here Des Moines, a place where irrigation is not nec- 
essary, has a rain-fall of over 2 acre feet and Denver almost 1 acre foot, while Salt 
Lake has less than two-thirds of an acre foot, which would make a difference of about 
’ 11,000 cubic feet to the acre, which must be made up by that much more water from 
the streams to irrigate our land as well as that of Colorado is irrigated. But during 

_ the same period the relative humidity of Denver is 3 degrees higher and the temper- 
ature 2 degrees lower, which would greatly increase the amount of water required to 
. irrigate an acre of land in Utah in proportion to that of Colorado. Besides this, 
- Denver is nearly 50 miles from the crest of the mountains, from which a part of its 
| moisture is derived, while Salt Lake City is but 10 miles and has a lake of 2,000 square 
-___ miles in area within 7 miles on the other side. These things make Denver fairly rep- 
se resentative of northern Colorado in general, while they show Salt Lake City as the 
_. place with at least 50 per cent. more rain-fall than the rest of the Territory (save the 
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mountains themselves) and with a very abnormal humidity. Therefore what applies 
to Salt Lake in the great amount of water required per acre will apply with redoub 
led force in the dry and hot counties. 

We have had evaporating pans located in various parts of the Territory for the last 


two months, and though these were of necessity placed out of the reach of the wind — 


the evaporation averaged three-teaths of an inch per day, often running up to five- 
tenths of an inch. Had they been placed where the wind could have reached them 
the evaporation would have equaled 15 inches per month. The enormous drain upon 


our water supply can therefore be well nnderstood. This militates against shallow 


reservoirs in the valleys. If Utah Lake were raised 3 feet its water would all be evap- 
orated during the irrigating season if none flowed in or out. Enough to irrigate 
83,090 acres would go up in the air. From records kept in the mountains the evapo- 
ration there during the same period was only eight-hundredths of an ineh, and never 
exceeded seventeen: hundredths per day. Therefore reservoirs in the mountains are 
at least four times as valuable as those in the valleys.. We do not yet know the 


rain-fall in the heart of our mountains, but it will not fall far short of 40 inches: 
nor more than 60 inches per annum. It should be observed that though we have 2 
inches more rain-fall in Salt Lake than in Denver, yet bnt 46 per cent. of it falls dur- 


ing the irrigating season while 73 per cent. of Denver's rain-fall comes when. it: is 
needed most. 
The possibility of reclaiming Utah by artesian wells has been greatly overestimated. 


All the wells so far obtained have been found in some one of the basins of the ancient. 


lake of which Great Salt Lake is the saline remainder; the area of that lake never 


exceeds 18,000 square miles. The clay sediment from that lake makes the impervi- — 


ous cap of those subterranean reservoirs, whose rims are but slightly elevated above 


the villages, and the reservoirs are fed from the bases of the mountains where the 


surface water runs over the gravel débris between the mountains and the clay rim. 
The average depth of these artesian wells in Salt Lake Valley is about 100 feet, in 
Utah Valley 200, anid in Tooele about the same. In Millard County a few wells have 
been driven with a depth of about 200 feet and a tlow of one-half to 10 gallons per 
minute through 14 inch pipe. Since no solid rock is struck in driving these wells 
they are very liable to clog up in a few years. The flow in Salt Lake Valley will not 
average 25 gallons per minute, though some wells far excced that. A well flowing 
© gallons per minute will irrigate an acre of ground. 


ARIZONA AND ITS IRRIGATION CHARACTER. 


Turning southward, Arizona is found to be making considerable pro- 


gress. The southern, or Gita Valley portion of the Territory, and its” 


smaller central valleys, offer a considerable area for the farmer when 


irrigation is applied. The difficulties of the problem are found not only 
in the newness of the region, as to settlement, but in the want of SYS-- 
tem and the confusion of ideas as to the lawfal use and control of water. 


The Mormon system would probably bring about in both Arizona and 
New Mexico the same admirable results that it has secure! in Utah. 


It is estimated that there are in the Territory abont 2,500,000 acres of — 


land of the best quality, with surface water sulticient to irrigate the 
same by a reasonable expenditure on ditches. Of the above area not 
quite 300,Q00 acres are in cultivation. ‘Chere are at least 10,000,000 
acres of rich land that could be reclaimed by means of €rtesian and 
other wells, if they can be obtained. ! 

For convenience of arrangement in considering its agricultaral eapa- 
bilities, Arizona may be divided into: (1) The Colorado Valley; (2) the 


valley of the Gila and those of its tributaries, including the Salt River- 


as far north as the thirty-fifth parallel; (3) the Santa Cruz Valley, the 
isolated locations of Pinal and Pima Counties, and the vicinity of the 


New Mexico line; (4) the Colorado Chiquito Valley; (5) thé southwest- 


ern portion of Yavapai County, surrounding Prescott. and the valley of 
the Rio Verde, with its tributaries. 


In one of Lieutenant Wheeler's reports of exploration in AYVizona, - 
California, and Nevada, a comparison is made between the capabilities - 


of certain portions of the Territory and those States, which brings to 


light some important facts. The Arizona portion compared is bounded 
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in longitude by the meridians of 111 degrees and 113 degrees 45 min- 


| utes, and in latitude by the parallels of 34 degrees and 35 degrees 40 
_ minutes, which include the southwestern portion of Yavapai County 


and a small strip of Mohave Couuty, by no means the best agricultural 





California |, 
and | Arizona. 
Nevada. 
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— Inthe Colorado Valley the soil is rich in the chemical combinations 
requisite for fertility, and only in small patches contains too large i 


4 


proportion of clay. In some places it has also small amounts of chloride 


of sodium and sulphate of time. ‘The fertilizing reddish mud resembles 


ad. 


ge, that of the Rio Grande and of the Nile, and its quantity varies from 


: x 


“any 


9.1 to 0.5 per cent. (1-1000 to 1-200) of the water, which is good to 

drink even when considerabiy colored by the mud. As compared with 

the aboved-named rivers, it contains less potassa, more phosphorie 

a — acid, and much more carbonate of lime, the presence of the latter valu- 
able ingredient being due to the immense limestone beds through which 

_ the river flows in the upper part of its course. 

‘The following table (mud from the Colorado having been collected) 


~ 






































_ exhibits a comparative analysis of the mud of these rivers: 
ae Colorado. | RioGrande.} Wile. 
feo, ;, f 
Yes? dr ; Tag 4y | ay a tsa a x 
BEMEMOROSCODIC WALCY ......----45-2.--- 9225-0 oe eee ce ne dete eee 3. 27 15890; 2.0 BAGS 
—  ~Chemieally bound water, soluble in hydrochloric acid..-...-.--- 1.14 So 122 ee ree eos 
a SEO RS Se ey RY Site t dae oak te 0. 103 0. 284 0. 166 
ei soda, with trace of lithia’.......-.... Liat tae oe spill RY ONG ls il 0. U74 0. 064 0. 022 
ae gl OE ae an Aer ane 4. 1. 479 Ts 
. IO a see see Lek eel B act a ek ee eae 12.50 5190p) cones eee eien 
eA il ye 5 Wins sn id'phis'dad' pan siedemeunine- == si=) 0. 69 0. 080 0. 046 
ET TES Ay ee ee sen Ae py wee Sit ya # 3. 640 i 8. £04 
SS aR as SELLS SER ae ey ae eee ae 2. 26 1. 308 f 
hi PEGE NE Ra ae ae ee 0,146 0. 092 0.143 
Be, IG Oe ee ee ee Trace. Trace. Trace. 
a SONNETS OCT ee PERCE” tlt 2d ok Var ae op rae dag hier 
"> Insolyable in hydrochloric acid.....-..-..---.---------+-+----++-- 78.1 Pia ee aCe bi 
-— Astothe extent to which the Colorado River could be rendered 


available for irrigation, it has been appropriately remarked by geolo- 
gists that the country bordering on the Colorado is the most conspicu- 
ous example in the world of overdrainage ; for nowhere else do we find 

a stream that for hundreds of miles cuts its way 500 to 600 feet deep 

through solid rock. The Colorado, supplied by streams from the mount- 
~ _ ains, where rain and snow are abundant, cuts its way through a rain- 
less, and therefore desert, region, in which the only changes are those 
resulting from the direct action of the atmosphere, so that ne appre- 
 ¢iable débris of any kind is furnished to fill up the excavations contin. 
es ued throngh millions of years. and only limited by an approximation of 
# the level of the river bed to thatof the waters of the Gulf of California. 


- 


oe.) FERTILITY: OF THE COLORADO. VALLEY. 57 
ba ; f ¥ 


4 é: iar” 
. ‘ ’ Ls Le 
. r : ae, 


58 / IRRIGATION IN THE UNITED STATES, — | 


y 


Lieutenant Wheeler estimates the area of land drained by the Colorado 





River and its tributaries to aggregate 242,065 square miles, mostly Stills fp 


owned by the Government. 


The Salt River Valley is 25 miles in length by about 14 in width. 


With its estimated 250,000 acres of rich, alluvial soil, capable of pro-— 
ducing 25 to 50 bushels of grain to the acre, it ought easily to support ads 


_ 90,000 inhabitants, if there were a sufficiency of irrigating ditches and 
artesian wells to fully utilize its natural capabilities. . 


The valley of the Gila, though cultivated along most of its course, is 


not available for semi-tropical productions in its upper part on account 


7 


of October frosts. The White Mountain Indian Reservation (San Car- | 


los) interferes with a continuous white settlement above florence, as 


the lands of the Pimas and Maricopas do below it. These latter Indians — 
have cultivated wheat, corn, pumpkins, melons, etc., for centuries, and 
have always been self-supporting, as well as the Papagoes, farther south, 
who, however, depend principally on stock. ee 
The Gila bottom merges imperceptibly into the foot-hills, and has an 
average breadth of from 5 to 10 miles. Its soil is principally alluvial, 


and will produce two crops yearly. Irrigation is easily effected. The 


river averages 600 feet in width, and is 3 to 5 feet in depth when there 
is no rain:fall and no water from the mountains. The banks along the 
whole of this tract are so low and sloping as to afford unusual facilities. 
for the construction of ditches. Excellent crops of wheat, barley, and 


vegetables are grown. In the vicinity of Florence is an extensive trach. 
of rich bottom and second-mesa or table-land, on which are now grown 


the cereals, alfalfa, the sugar cane, and vegetables and fruits generally, 


including orange and lemon trees. Fruit culture in the Gila Valley is | 


extensive. Cottonwood, ash, and locust are abundant. Farther u the 
5 9 


valley the Pueblo Viejo has, with its tributary valley of Ash Creek and — 


others, at least 100,000 acres of good farming land. 


On the uplands and farther up the valley itself, near the line of New _ 


Mexico, the daily variations in temperature are much less and the frosts 
begin later. Still farther up its course, within the borders of New 
Mexico, the Gila River has upon its margins much good agricultural 


~ "5 


land. The bottom-lands generally are quite rich in potassa and phos- — 


phoric acid. 


The valley of the Francisco River, a tributary of the Gila, near the _ 


line of New Mexico, is good for grazing and timber, and has in general — 


a rich soil. The San Pedro River is a tributary of the Gila, its mouth 
being between Florence and San Carlos, and its source in the Huachuca 
Mountains, near the Mexican line. There is good land, good timber, 
and excellent range for stock. Considerable valley land is now under 
cultivation, and irrigation is generally required, 

The Santa Cruz Valley, though smaller in extent, is equally pro- 
ductive in proportion to its area. It is more compact, and all of it is 
adapted to semi-tropical fruits, as well as to the vegetables of the tem- 
perate zone. Aeaharage 
_ According to information received, about 250 miles of main canals 
have been completed during the past two years, or are under rapid con- 
struction. With the tributary feeders and laterals southern and cen- 
tral Arizona now has completed, or very nearly so at least, about 700 


miles of irrigation works. As this Territory has always been considered — 


one of the most unpromising in the dry and mountain regions of this 
country, these facts are of a cheering character. The most astonishing 
reports are made of the fertility of the areas “under water.” 
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ee RAINY SEASONS AND PRODUCTION. 


Ste ted, an overdrained region. This is in itself sufficient to account 
. or the unquestioned aridity of a large portion of the Territory, but set- 
ement and time are proving there, as well as elsewhere within our 
amie ountain area, that the supplies of water, with proper conservation and 
ie distribution, will be found more import: int and available than has gen- 
ally been considered at all probable. In the narrow and preeipitons 
valleys of Central Arizona there are natural reservoirs, of which, with 
. _ comparatively little outlay, valuable storage basins may be cre: ated and 
on force obtained to raise the water high enough for reaching extensive 
4 portions of the mesa or table-lands ‘adjoining the river valleys. Sev- 
__ eral of the minor streams are known to sink, and their recovery aud 


ae 


3s Prise e for industrial purposes will be found a task not difficult to engineer- 


ing skill. 

‘here are two rainy seasons, in the winter and summer months re- 
ectively. In the summer the rains are often violent and torrential in 
character, disappearing almost as suddenly as they come. In April and 
May there are often neighborhood showers, seeming to be limited in 
area, as if the currents in their passage from the Southern Pacific, com- 
ing through the Gulf of California, were broken by the higher peaks 
~ and whirled incircular eddies over the sections visited. They are known 
by the Mexicans and Indians as ‘ shepherd rains.” 

. The population is rapidly increasing, especially in the southwestern 
and central Portions of the Territory. The immigration into these see- 


for the last ten years will average fully 10,000 per annum. The returns 
from the different counties to the Territorial auditor for the present year 
show a total valuation of $27,231,424.47, 
_ Arable land with water that sells at from $20 to $75 per acre is as- 
sessed at from $5 to $15 per acre. There are assessed 5,985,358 acres 
‘in the Territory, about 5,000,000 of which. is) embraced in the grant to 
- Atlantic and Pacific Railroad, and assessed at 20 cents per acre, which 
ers is being sold at from $1 to $10 per acre. The entire valuation on land 
is $3, 285, 212.60, on landed improvements $1,931,440.83. There are as- 
Wes Reese 552,718 head of cattle; the actual number in the Territory will 
. te fall a little short of 2,000, 000. The estimated population is by counties 
_ as follows: 








es SS See 16000, |) Oochise: 1. Sosa e Oe areas 14, 000 
a _ Maricopa he ee «ig Bie ator ee TECUOU sb LING: ESS ou eee ae eee eaters 14, 000 
ge SUES ipa | ea ae a PV ZONON Wat Bia) ost one wae oak Woe eee eee 8, 000 
a il aE Bie DOUG IY UNS od are sks ete aca, heen eens 3, 000 
yy Gila ...-......- Se SR lh 5, 000 —— 
ie OS ee 12, 000 POtal J. ss eee ee ae 105. 000 © 
Bee: ge lands covered by canals and ditches is in— 
Baa i Acres. Acres 
ne ti ae BRING Rie tec dies - as 5 oe G, 900 7 Yuma, ont. 5. ote reotos “ 000 
Seeewavanal County ..........-..... 40-400. 4° Pimms County. ss0 a5 ate easels 500 
ne ‘3 Meme OUNLY. ......)2.-.2....-- 7,600 | Cochise County ...---...2-..-.. 233,500 
=< Pinal County. .-... Bur Oven ee 71,600)’ Mohave County .... 225. 2206 -5.- 1, 000 
a © Graham County ..............-. 47,000 re 
Re paereoePs ee i) os 321, 000 Totalee . fic. ae 5 eee 566, 460 


Of land requiring no irrigation the amount entered and occupied is 
Peetiated at 100,000 acres, ying principally in the counties of Apache, 
ie sayenes Graham, . Pima, and Cochise, of which one-half has been cropped 
ge he present season. 
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‘he Bhs sical configuration of Arizona shows it to be, as already 


tions aggregates 5,000 persons yearly, and the increase forthe Territory | 
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The value of the agricultural product varies according to locality. In 
this valley the Salt River hay is baled at $5 per ton; in Yavapai and — ine 
Apache Counties at $20 to $25. Barley is worth here 75 cents Sper oe 


hundred ; in other counties froin $1 to $2.50. Kruit here is worth from 
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$20 to $44 per ton; in other counties from $40 to $200. Landin alfalfa 
or grain here gives a return of from $15 to $25 per acre; in other coun-_ 


ties from $30 to $50. Fruit in this and the Gila Valleys gives areturn 


* 
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of $100 to $200 per acre, and in other localties more or lessaccording to | 
yield. The value of product from every acre of land cultivated in Ari- ; 


zona can safely be placed at $30, which will be largely increased inthe _ 























ys 
x a 


7 ‘ 6. ear aey % = 
southern valleys as the orange, fig, grape, apricot, and other fruit-trees — . 
and vines now being planted come into bearing. ars 
The value of the products of the Territory for 1889 was as follows: Bate 
meapuwedralarnd horticultural... .s0-5s cn ud La eke ee $9, 207, 000 — eee 
peacock ——horses,.shecp, and cattle ...2...2-254 ce. cckocl. een eae 6,000, 0000 
PUAN SILVER 05's cS. toc cae sake clc tetebe bone Ld eee et 4, 431,500." 
JS 6 RS Re a a a ae nec MM ELS IN TEs 2,000, 000. — 
Eretmaro0l, 6te0 0.025.020. alien Reh CROs sare Wachter ge 1,500,000, 
e125 ae RM EE a EN a AM RP MINE pA ACh 23, 138, 500%. ss 
_ In the Territory the amount of land that ean be reclaimed through a } 
proper system of reservoirs and canals, conserving the storm-water Lore 2223 
irrigation, is very large, being variously estimated trom 6,000,000 to 
8,000,000 of acres, fully two-thirds of which, lying below the thirty. | 
_ fourth parallel and not in the mountains, can be made available for the Re 
cultivation of those citrus and deciduous fruits that make horticulture 
most profitable in all semi-tropical countries. 1 fea ele 
Mr. Parish, immigration commissioner, from whose report the fore- 
going is condensed, testified as follows as to fertility : 4, aoe 
: . r ety 
We grow as fine lemons as you would wish. Along at Florence they have grown — teem 
splendid olives. In this valley our olive trees are not far enough advanced to tell any- wi 
thing about; but they have grown them up there. We have planted out here some ae 
22,000 orange trees, experiments in growing that have been successful. Peaches, SNe 
pears, and apples are not so good. ‘They grow to great perfection so far as size is aes 
concerned, but they lack flavor. We gow the crab-apple, prunes, and dates. Every  ~ 
variety of figs isa natural product here. The date is produced here seven years 
_ from the seed, and in bunches of from 5 to 25 pounds. And we grow wheat here—_ “4, 
Ishould think about 1,800 to 2,000 pounds to the acre. The yield of barley is from she 
2,000 to 2,500 pounds to the acre, and sometimes as high as 3,000 and 4,000 pounds. £\ 
Alfalfa is the principal crop. We cut that from three to four times aw year,and we 
cut from 6 to 8 tons to the acre. “tak Miia eae i! 
__ The total area of ditch construction and acreage under water is esti: Bie ss 
mated as follows: - eo Te ie 
; ies iy | No.of 4 Area under Vaal : 
County. ganata: Length. ditch: y ve 
| Miles. Acres.’ “ 
SAS SS AP ee SAS a eta Uns i50hcesIN RNMRE Sm NE oo 244 12, 500 4 
Cochise...... Neiee san Shea ween ce woe aL an folie Sh Lap 'mee See Mee Cliche Sate c tn ah a ae 51 8,a007) 
11 Lag AGe Es USES SRS Ee ea iaipinub gaa a i ARAM ae 60 35, 000- Mad. 
CMIUNMESMN Gans fy =o <. sais a bos aan sae SO en Oa 23 3044 194,400 
PS Tata BSE Ee an NEN pipe RECESS So ne 36 52 30, 000 7 
ne. od’ +$ 22 1, 0G ae 
Pinal Soe ee VOPR Ae Gee Cees euane penaaes Sane ee panini s wae ah wwe. a i a 28 ‘ ny) 2 * 50, 000 
BCA GL WS ES SSeS i 0 DD Bib Ho ls RSM Came a 78 40,000, = 
A SAARI ENS a a cio hy foo Jac sca saws Ve RTE EES, Ca) ae 10 1203 81, 000 * 
TOS 204 ellen ae OR GE eS! 5 veasuse-]) 740 | 0) BOG O00 aan 
Wh fi las cytes * In Pima Reservation. UD E38) 
These figures are entirely taken {rom county reports. The ditch sys- 
tem constructing in Yuma County will, when completed, have a total = 
d V4 wat 
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«DISTRIBUTING DITCHES OF MARICOPA. 
ath of 241 miles and an acreage of 207,000. The total cost will be 
ie 1,318,000, or nearly $5,500 per mile. The canals under way in Mari- 
_ copa County will, when completed, cover 404,900 acres and have a total 

length of 425 miles. Apache County reports 150,000 aeres reclaimed, 
Pima County 2,500,000 acres, and Cochise 310,000 acres. Of the area 
“under ditch ” about two-thirds are actually cultivated. 


THE FERTILE SALT RIVER VALLEY. 










aes, 
_ Maricopa County is the central and, agriculturally speaking, the most 
— important section of Arizona. From a report the following statements 
are quoted : 

ae) _ Nw : d 
In the Salt River Valley the following canals have been taken trom the Salt River: 
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_ ‘Lhese water-ways cover in the aggregate 250,000 acres of land, of which 187,500 
 aave been reclaimed and 125,000 acres are annually cultivated. 
— On the Gila are the following canals which have been completed: 


IP 
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Oe ear | Miles Miles 
SEREMIOROY Ory po 50s Joos eee t eee ns 30 20000 Gould c& Bros (Jee soeee ce see 8 3, 000 
SE) 8 AOD Balen (oii cue. 2 aseiaes sabes 22 12, 000 
"ame _ Enterprise. {Le BR yaaa 12 6: QUOMIPGIUTUS occ con  obia 6 ee cee eee 14 5, 000 


| 








eae Besides which are the following cauals now in process of construction: The mon- 
_ __areh ditch, 8 miles long, which will cover 2,000 acres ; the Gila River Irrigation 
~~ Company, which takes the water at Black Butte, below the mouth of the Hassa- 
+» yampa River. The company have 12 miles of their canal completed and propose to 
Sa la oa aac apr 3 es : 
ea put in a dam 1,755 feet long and 75 feet high, and carry the water south and south- 
_—s west, taking in the entire valley on the south and east sides of the river to the line 
of Yuma County, making a canal 75 miles long and covering 500,000 acres. The Gila 


have completed 224 miles of the canal, which is to have a total length of 30 miles and 

_ cover 18,000 acres. Under this canal about 3,400 acres have been cultivated this sea- 

gon. The same company are building a large canal, taking the water about 2 miles 

above and running southwesterly a distance of 50 miles, intending to reclaim 80,000 

acres, much of which has been filed upon. 

- Owing to the dryness of the atmosphere, the evaporation is very great in the val- 

-_ Jeys. During the summer months it will average about four-tenths of an inch every 
twenty-four hours, so that reservoirs sh ould, wherever possible, be constructed in the 

 higheraltitudes. 

-__-:-In the irrigation of lands it is the general policy of our people to flood them in 

-- ___— -winter, when water is abundant, which, by creating a reservoir of absorption, make 








“a es frequent and heavy irrigations unnecessary during the months of June and | 
___ July, when water is scarce. Since the first settlement of the valley of the Salt River 
the water has risen 30 feet nearer the surface. In some places fruits and alfalfa are 
ss grown without irrigation. It seems reasonable to suppose that when the lands on 
the high mesas along the foot-hill mountains are more generally cultivated the area 
_ of land requiring no irrigation will be very largely extended. Another fact is notice- 
aay, able: The water used in irrigation, except that lost by evaporation, percolates through 
the soil and finds its way back to the river. More water flows into the Gila from the 
__---—s Salt River in the dry season, covered by the months of May, June, and July, than 
| before the first canal was built in the valley. Forty miner’s inches of water is caleu- 
lated to make a cubic foot flow per second. One miner’s foot is sufficient to cultivate 
es _ acres in grain or alfalfa, and 5 acres in fruits or vineyard. 
Bea oe: 
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‘Bend Canal Company starts from Gila Bend on the south side of the river. ‘They. 
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nits The principal grain crops of the county are wheat and barley. The past sea 
has been produced about 40,000,000 pounds of barley and about 30,000,000 po 
wheat. The yield of wheat is from 1,200 to 1,800 pounds per acre and of ba 
—-———-1,800 to 3,000 pounds per acre. Sorghum and sugar cane are grown to a cons 
extent for the sugar they contain and for feed. Corn is not extensively raised, — eing 
~ confined toa few hundred acreseach year. Oats are a native of the soil, and are cu 
-—s in quantities evey year for hay. ‘Timothy, Bermuda, and blue grass do well, bi ba 
falta is the principal grass grown. Once rooted, it requires no attention except to i 
rigate it three or four times during the year; grazed, an acre will support two an 
~ a half head of horses during the year, and from ten to twelve head of sheep or ho, 
It can be cut from four to five times annually. and yields from 6 to 8 tons to the acr 
The hay is very nutritious, and asa pasture forall kinds of stock can not be surpassed. 
Three and four year old steers driven from the ranges upon alfalfa pastures apie 
4 time, most excellent beef in any market. RR Ts. 
arte 7 The mesquite and cottonwood are native trees, but the ash, cork elm, pepper tree, 
ae catalpa, willow, umbrella, lombardy poplar, North Carolina poplar, mulberry, pal y 
| magnolia, locust, and tamarack have been introduced with marked success. 
3 : Up to five years ago very little fruit of any kind was grown in the county, an 
that only by way of experiment. Since then the planting of orchards and vineyard 
has increased every year. It has been fully demonstrated that no better sectio 
exists for the growing of nearly all citrus and deciduous fruits. In the Lower Gil 


Valley lemons, oranges, figs, grapes, and pomegranates can be grown in great per- 


__-poor, two pounds per day for the first three months, becomming at the end of 


ee fection, but it is not well adapted to the culture of other fruits. In other portions 
sof the valley, and through the valley of the Salt River, peaches, pears, apricots, pome- 


granates, figs, French prunes, apples, oranges, almonds, quinces, dates, blackberries 


Ry Boe and strawberries, and every variety of grapes, grow in perfection. ap ea 
on 3: There are now planted through the Salt River Valley 8,000 acres in vineyard and _ 


3,000 in orchard trees. Of oranges 200 acres are in cultivation; from experiments — 
made the growing of this fruit will be a success. Olives have been planted in an — 
experimental way. It is too soon to speak confidently as to the results, but as they 


~ . have been successfully cultivated near Florence, in Pinal County, there seems to be. 
Ms no reason to donbt that good results will attend their culture in this county. Apri 


cots, peaches, and kindred fruits bear heavily, yielding from 300 to 500 pounds per — 
Bei tree. Vineyards in full bearing give from 6 to 8 tons to the acre. Raisins have not 

yet become an export commodity with us, but will be in a short time; the muscat of | 

= are Alexandria grown in this valley contains a greater quantity of saccharine matter — 

than elsewhere, and from experiments made in raisin making we are justified inthe — 

statement that 3 pounds of this grape will make 1 pound of raisins, which is greater _ 

than in any part of this habitable globe. Another advantage which our county has 

; .in the prosecution of this industry over raisin districts of Spain or California is 

a that the drying and curing can be done in the open air without damage from rain or _ 
| dew. Pete 

‘Ene Some experiments have been made in the manufacture of sherry wine, with satis- 

factory results. All our wines have a strong sherry flavor, and expert viticulturists — 

who have examined into the matter claim this to be the only port and sherry district — 


: in America. On this subject the Hon. J. De Barth Shorb, commissioner at large of 
the State Viticulturist Society of California, writes: “I directed what should be done 
with one barrel of so-called white wine, from the Salt River Valley, as a matter of 
experiment, and upon examination a few months later, found, as anticipated, it had | 
turned into a sherry of most excellent quality. I have no hesitation in saying that 
the Phenix country is the ouly port and sherry country in America; so far as known, — Rie 
and with trained judgment in the selection of proper varieties of grapes adapted eee 
your conditions, wines of the highest commercial value, if scientific methods be sub- 
stituted for those now in vogue in the manufacturing of the wines, will be the inevit- 
able result.” . | Oe aa 
The growing of early and late vegetables will also, when railroad facilities are 
general, be a source of great profit to the people of this country—a country that pro- 
duces fresh fruits and vegetables every month in the year; where grown in the open 
. air peaches, figs, tomatoes, and cantaloupes can be gathered in December, and where’ 
the soil, a rich alluvial, varying in depth from 10 to 12 feet, inexhaustible in — Bret 2 
its durable fertility, will assuredly be the center of a great and prosperous community, 
Such are the mesa lands of thiscounty. When reclaimed all vegetation has most rapid 
development. ET 
The cottonwood and North Carolina poplar grows from 18 to 20 feet in a season, — 
fruit trees from 12 to 15 feet, grape-vines from 25 to 40 feet. ees 
The Indians occupying a reservation in this county have cultivated their land for 
_ two hundred years without apparent injury to the soil and without change of seed, | 
_ After their crude method of farming they raise better crops of grain than are har 
in any of the wheat-growing districts in the Mississippi Valley, a 
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akc COLORADO AND IRRIGATION. | 
Colorado is as notable for the physical data it offers in relation to irri- 
Prof. L. G. Carpenter, of the State agricultural college, reported in 
Sy January, 1890, the following as the 


Approximate areas “under ditch” in Colorado. 












































Area. Total area. 
We Lie * SIT ot) DRS he ie. 
, 7) j ‘ , a ah 
- Division T (Platte Division) : Sz. miles. Sq. miles.| Acres. 
Platte Valley, below the Poudre......-...- ow ane e nner e eee ees 283. 21 | 
Platte Valley, above the Poudre, including Bear and Clear Creeks.| 551. 64 | 
mmbe y rain and Boulder Creeks .-..-. 2.2.22... 25. ee ee ee cane ee ceee 294. 59 
Beeebia and Little Thompson. ..-..--...... 2222-222. cee ceee ee eee ee 134, 22 
PSO TIQUULG: 2 Seis ai sb ae aca e bees as dads gewabalecd shisces B93, 54 
ee SER ATONE OUUDN LALA LUO. Lo oi aise oie tae cnn de caqeys Sees cbeene snes on 1, 657. 20 | 1, 060, 608 
igh mero North Plattiein North Park 5.2262. ot. 2. 2. vied seg - sce sloccpee gece 101. 23 64, 787 
- Division II (Arkansas Division): 
= SERINE TMOMDEN DI fod 2 Boo ce eo eae sos tale tw ode wa wcece eg nas cca 489. 08 
MN C1 ie clahalh Cie pos adic oe ss onlvie sweet ses naeins ease salen cle 94, 40 
MIRE TLOMRE Gs ithe di clols clcicralw'e'd'g.n'n'= 5-0 apo vis'd gees sence ican s- 84. 17 
meee per Srkansas and Fontaine -.. 2... cc ncn ee cecceecceccceeeses | 106.91 
y ——| 1774.56 495, 718 
SCRE eEe (TO, TANG G) OTVISLON) (2.2.22 sees wee eee mess eaecccct|soucee cues 1, 564. 00 | 1, 000, 960 
; Division IV (San Juan Division), including Dolores, Mancos, Pine, 
mati. *s (ENS SE ak) te ite She Nahai ee SSA eit ns 135. 00 86, 400 
Seeiemey (rand River Division). 2... 2 -.- 2.2.62. .n lee eee eee tee fec wea nee 210. 00 134, 400 
mearevigion V1 (Bearand White River Division) .-............---2.2-.s-0-]-----250-- 110. 00 70, 400 
Samet Total.,........ MM EN ey ch is of 2denSidecwysoassclscasteuet: 4,552.00 | 2, 913, 273 
DR, 
“yore? * Z 


By this table the total amount of land 
present is not far from 4,500 square miles, or 3,000,000 acres. The 
- amount of land actually irrigated can not be so reliably estimated at 








Acres. 





No. of Miles of 























5 f : Divisions. districts.| ditches. Wuder Actually 

ditch. irrigated. 
Mena, 1) Platte |...1.-.......-- gh pS OO, pe aaa 14| 2,067.36 | 1,126,800 | 631, 036 
STA TICANISAS.. <0 5 a oe- wn noce cececaccaccececececcscee 13 943. 30 440, 240 116, 047 
RI HG. GANG. 5k ooo Jock ewe eee cece cence ecencecnceee 8 1, 033. 68 596, 097 250, 263 
5 a ea 35 | 4,044.34 | 2,163,137 | 997, 346 





Pe tye In the three eastern divisions there are also one hundred and sixty-two 


-__ reservoirs, with a record capacity of 5,319,939,788 cubic feet, capable of 
Be ~ furnishing one acre-footof water to each of 122,199 acres. The total num- 


ONE eT 


SB 


o ber of ditches, large and small, in the State is estimated at 2,000, and 
their mileage at 5,000. The duty of water is placed at 1.45 cubic feet per 
-_ second for 80 acres. In some sections it is over 100 acres, however. 
--~-—s«- The State engineer, Mr. Maxwell, has reported the following: 

ne & For the distribution, under the irrigation laws of this State, of the water from the 
natural streams to the irrigating canals, ditches, and reservoirs, the State is divided 
ay into six irrigation divisions and sixty-eight water districts. 
if ‘a8 In a general way, the first division comprises that portion of the State which is 


_ @rained by the North and South Platte Rivers, the second division of that portion 
y drained by the Arkansas River, and the third division of that portion drained by the 
a Rio Grande. 

x 
ae _ which drains inte the Gulf of Mexico, 
BAe el ase", 
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=" ms 
ah 





xs y eect Re a Ape vi ‘ ae so i ‘ rs ? 
) AREAS CULTIVATED IN COLORADO. | 63— 


vation as it has already been shown to be in the legal aspects thereof. 


under ditch in Colorado at_ 


"These three divisions compose the ‘‘ Eastern Slope,” or all that part of the State 
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Me 4 SS apee exis Va od 84 
lates AU ans ataugpguens number of railes ee cusneees canale ind di 
ber of acres of land under such canals and ere and the Rene of acre 
ot y wrrigated b) y such canals and ditches. Pu eaaw og ai Cae 
Aes ne pate Se A'S 
st : Bent ‘ [Compiled from data in the State engineer's office.) 










SOUTH PLATTE DIVISION, No. 1. 





water Name of principal stream in district. : Ditches. it. | | 


" aint ict. 


| 























4 ry rh , 
i: ey of Ae Miles. pe 
PAG Hu Beer IALtn Not Sa se aputhucaia= jac vient eco Rte - 238.00 | 150,000 | 
lies te ents wont Sic aces state vne besa tesemat mus de hee ook 150. 00 174, 000° 
he A. 1S AS ‘Cache TO GROWULG Seattokw a seee ys et oRis cat dsc are veces. 340. 75 207, 360 , 
PEE le LHOMPSUD,..5 22505. ciens venlvanoee conse teachaul panes 236. 66 80, 690 | 
pe WTS CO TR as IR eae an ep iro ta CAR 8 oes 225. 50 | - 92, a ae ii?» 
INC LAST COTOOKE 52. sey aan Stes wp tocse eackn Soules ees. 125. 00 ’ 
LEE EAT LOCK on un ghc oe eins lac Uchdleceee dap eamukeiowennil pee 240. 00 
: REOONUUME LAtLG see since et bot See ae eed a metetoty aa eine | 206. 50 
Sept a iapad, CO TOC Ks i oe uae ene aw acchpuitcminwe stews seeks raee 50. 00 : 
rae oan | VOUT Platte v2.06.) = .amen'e Deseleiemnteelsteitate ula cate aie ele aE 61. 50 
Pet INGTON Platte 2. o5 sole rer cucaues Sete es i elas be ep 124. 00 
eh AG Ht, EG eee Vk A Leer ak ss @ NERNe Lie oate RER CUE oenelits 61. 45 
4 ‘Sty | 4 48 wee eee do ladle al ee 8, 00 


WM otai aeuctis ss) sabe ch) ok Ca wg Coe eca dels] 008, 087,86 4 eedae. 5, 800 | 






Tid POUNtAne (US BOUMGS. >is ses teecde cases ot be sabe dy 53.00 | 
POR PCAISRR SM oc 2 ae vite d Ged ap hace Snepakaecmnmalse ay beng 4.0601. 0) 





a) a TRE PE ge Go ae Paap aN el oh ea LL 2A 34. 00 
Dud ail an) Mr rape reek; 2.4 bos Pelicans eee eee ce abeteccuwlenbicos sale 3. 00 
PS tg CEN Es Arkansas Sr ae Ss) EA ae pe HT nS EP Se ae eae ee . 92.50 







ee 









; 4.7 Motrtag Liat dees ime tiv Tae Sek ae ae MERA Res 167.50 
eet SA ISDA Es tne mag op stein ban cee rete noad aaa nee Gener : 24. 00 
Meee 13 POOL AOMOILE (wee ses phen yp damon cee sae eaten nates peale ee tee 58. 10 
evo woh 9 
at Various...... SE BER AR Alay SA Seat appara be PISS 29. 70 
67)) 





MET ose SPO tal. oS cto Ure esocedeoesyee ee Weel 943. 30 
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RIO GRANDE DIVISION, No. 3 (SAN LUIS VALLEY).* 

















BoerrOnaraAnde. 5 88) cele CUCeU ccaae Deke Ue eae ee ee 300. 00 "398, 140 | 

ERMC MIE toed Chet Shek owt slow nnseroueube dd damien dnsabee. 175, 00 
EEDA OG er Soe es), kbs vane doe bike po ueene eee? * ¢160; 00 

PA Ry the tk Oe Culebra PU ASGSTAUS. 1, 2 ood deweee = ariqeme wp seeks coarse (f) 
Pare, eee 1.50 | San Widis Creek 2. .-2-6-b.i-e cel cwocdncoweed Niessen 227.78 
oe RD MR CUIMINO SiG tas sn oda ove ws siet sop eae cece etdbereey 143. 80 
SIRE Met EeT MEP OLO TINA 020, fo’ incon et bone eee Giegetincededadua fe ee 5. 60 
an, Pip tendo h| eranchers'...... Aprile niga dad ocensp-mevbiesweseeehiabes em i: 21. 50 






596, 097 | 





eed | Motes eae ee ir Ye lhe eee ie ie 1, 033. 68 | 


* The records relating to this division are not complete. 





eee; : 
Boab 3 x , : RECAPITULATION. 
. Me Ate "i 
Ore Ay Di t, ' gy 
pei +: VIRION OAL Want ey Wet py Ss eed yon pas ents Dee sieay ek Gels olan emcee 2, 067. 36 | rt, 126, 200. 
PRT TT MISIOR ING, Batis egi ein dwewe seem peat bhbeerinnecwaunc ds ma/sbea ees 943, 30 440, 240 | 
im y Mee PRL URERUAD CDS oe uch ty Me YET win lo kM uk pe ee eto eS 1, 033. 63 | — 596, 097 | 
Af Lh , j r . — 
Bae diay, si) Aggregate -.....-++-0+0- Wah A mie Camila pave Sb bbawannrs davies --| 4,044, 29° 2, bASHIANT a. 
i 8 ae fs nee) ae 
¢ vy? a ‘Total area of arid land, 30,000,000 acres. ¢ ee 2 2 
tently Sree 
* oho bi eK 
Mat Nae ‘ 
: * ~ ~w® 
Mar sf - a hawt i 
eee i. or eee 3. 






ia 4 ah ‘iy Rerun "4 tae. Paes a Pa oe Mere ce Bi eile bP te Te a J 

4 i? We TURN’ Bee Ne faye ie Sa ee oe oe g war eee 

es POORLY oe TOR ENN hg ee OR a Pees 
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ie ad wan wot LAR at OL é 

” ‘ as ‘ wt Gan a. ae Peak . he Ver* a 8 4 re Ay te - ind eh ‘= ft VP Ps 
i * dae SGN aS ah ee Pod acer ates Beary cat sey i eee Pee? 
ks _ EXISTIN ERVOIRS IN COLORADO. FOR sae 
aie sy ers - meer ts } -) : t f “4 Vi 


v el a eT y X A : ‘. : Dn» “ * . ‘ : ‘ iP i S 
6 (eastern slope).—Tabulated summary of reservoirs so far as the same are of WeoR \ 
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record in the office of the State engineer. a bed 
Tae % ; 4 << { \ at 
ef ine | DIVISION No. 1. ia) 
ve No. of ‘ 
District. reser- | Area. | Capacity. 
P voirs. : 
Pah ~ “a Acres. | Cubic feet. 
_ Aenea TOS inte 27, 419, 536 
A Se ee 8 sake tie 538, 787, 000 ; 
ete ae 188, 994, 950 : 
Bee acne hose nce ook chs VEN Dara, Sea cree eS: 1 |........| 180, 000, 000 
Re Pe Nees oe dcccdenuttevadecdesetcckacscaas 2, fe. canes 165, 164, 080 
eas SCE DMs Ses ete hee coe od weeds thee dey lees 21 |........| 1,114, 089, 456 
28 vs es Sey. 1, 688) 38], 817° eae 
1B. cagteeuk 263, 778, 940 é‘ 
Tien 2, 214, 323 
EIGEN Ca ae ae 75 | chaaa,| Bae 780,08 3 
.—The above number of cubic feet of water would furnish 1 foot in depth for 72,746 acres. 
IE Riad eens cM duet Si 4S sk gave seene cea dle’u- QOF sae s wait 115, 987, 752 
venth .. ‘ ES Sheer 8. 20, 613, 408 
a SS Re iene IS RG Stee Fn Pate aes 1, 011, 596, 143 
Db ie a Sa Je cr he well a eceh 4< sce bisce wns 8|........| 98,329, 398 
a Se ITER SSF fy lp pt BD lene ees 823, 524, 005 
oo ———$—_ |__| —__—_____— 
a ela oh uy cot ein Pngce vee nacanedeesi-sesanessen'se, iy a a ee 2, 069, 000, 706 
ee “ ; ry 
- Norz.—The above amount would furnish 1 foot in depth of water for 47,495 acres. 
: ee i 
DIVISION No. 3. 
Pe pee nee A estas Leach EL ade cUeni sch endactaee h: | ore 16, 000, 000 
cee. AS UI Le Cl APB a ia ors own caelwo'p Sat pM eee tot 66, 000, 000 
ee neh ny a. oy cc cetanscusiedeats ihgt Apa hes 50, 000 
IT ata Se Ss UNS E Lra oa vodes olan Hewais on oe te lee scg tee 109, 000 
AE IRS SECTS a i ee Tbe e 82, 159, 000 
ote ry ¢ \ 
a, 8 toad 
ie above amount would furnish 1 foot in depth for 1,885 acres. 
és, GENERAL RECAPITULATION. 
\ No. of ; 
: Division. reser- | Area. | Capacity. 
: , Volrs. 
Acres: | Oubie feet. 
Ri oe aie Ga NL, Sct eedenencecas rsd peice 3, 168, 780, 082 
1a Ng le a PM re PEON OTR SUM! YP ae i Oe 2, 069, 000, 706 
AGE SEED UD GS es BS SR <i 10. ecoeaes 82, 159, 000 
pe ’ ols a ia RR Oe AN 
t phe Grand aggregate Renney ere a TS tare Sladaadieiecu «aa 5 [0 LOZE tee tered 5, 319, 939, 788 

3 _ -Nore.—This total amount of water would furnish 1 foot in depth of water for 122,129 acres. 

F é me ¢ ; , 5 i : 
ie): ITS AGRICULTURAL PRODUCTIVENESS. : 
By rat. oe ays , 4 ‘ 
Colorado is especially adapted to the production of the grains, 

grasses, and roots of the temperate zone. The eastern foot-hills are 

_ found valuable for the fruits thereof, while in the valleys of the west- 

a rm slopes the finer fruits, such as grapes, apricots, etce., can be profit- 
ably raised. In the San Juan, to the southwest, the semi-tropical 
Se ee wn 
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fruits and crops will be cultivated successfully on the mesa and valley 
lands. 

Of the area of Colorado, 98.2 per cent. is not in farms. Of tillable 
land the area is 23.8 per cent.; grass land, 29; woodland, 3.8; and the” 
unproductive is rated at 43.4 per cent. Colorado stands as to produc- 
tivity as follows: 











Bushels 

per acre. Average. 
Nie ees ee SOR Ck ccm bee the ota Oe cake ewe tun s suterek o tianiee ete ete ee Biot 24.2 
UCIT ARIE (sess fa kc cbs cece ew sme dha ected able teint ers atyle de sec ateee ae eee 19. 6 12J3 
CE DOS oR en are doin Saulere pee dees ch ae paeRemaas ele amir we als omtiek Se eee ee oe 3157 27.0 








From 1884 to 1889, the public domain lying within the borders of 
Colorado has been occupied to the total of 9,155,561 acres. This is — 
within less than 1,000,000 acres of the total amount of arable Jand 
which, in 1880, the public lands commission declared was the whole 
arable area left for settlement. It is evident that the specialists do not _ 
know all the facts or are able to accurately forecast the future. . 


ONE OF ITS LARGE IRRIGATED AREAS. 


In the San Luis Valley there is 468 miles of ditch. One canal, known 
as the Rio Grande Canal, is the largest in operation at present in the 
West. There is 312 miles of ditch system. The canal at the head is 


80 feet wide on the bottom, and will finally supply water to about — | 


240,000 acres of land. The conditions and character of the soil of the 
San Luis Valley, on the Rio Grande River, in the southern part of the 
State, are different from other sections of Colorado. That valley 
has an area of 5,000 square miles, and probably 3,000,000 acres couid 
be redeemed if the water is there to do it with. Altogether, in the San 
Luis Valley, there are above it 1,150 or 1,200 miles of canal, supply- 
ing about 1,500,000 acres of land. The water supply is not sufficient 
to irrigate those lands at all times. 

The Rio Grande River carries a large amount of flood water during | 
the summer months. There are probably six weeks during the average 
year when there will be sufficient water to irrigate the entire valley if 
it could be relied upon. There are fine sites within the mountains adja- 
cent to the valley for building reservoirs. 

In order to redeem that entire area it is necessary to conserve the 
water. With that area 150,000 or 200,000 people can be supported, but 
with the present irrigating facilities and water supply not more than 
50,000 people. The soil is good. The altitude is about 7,500 feet, but 
the latitude is such that it gives a good locality for irrigation. The San 
Luis Valley, the largest valley in the Rocky M ountain1 region, has a soil 
somewhat peculiar and different from the soil on the eastern slope of 
the mountains. It is underlaid by a heavy stratum of drift. 

Artesian water is found in the San Luis Valley at a depth of 800 
feet, a very full flow of water that will cut a figure sometime in the — 
progress of irrigation; but even with such artesian and all the surface 
water, the valley will not be reclaimed without storage. } 

Most of San Luis Valley is still public land, but the State has 
some 200,000 or 250,000 acres therein. In order to induce capital to 
vinest, the State has passed a law providing for the sale of the State 
land in alternate quarter sections at $1.25 per acre to any company 
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that would build a canal large enough to supply the entire area. They 
____ require the canal company to make a contract and give a bond and 
~ supply that land. Capital is not, however, ready to go in and investi- 
5 gate and make the expensive examination necessary to ascertain whether 
- such canals are feasible. There are a number of canal and other irri- 
gating projects, especially in the western and southwestern portions 
of the State, that would be undertaken if it could be demonstrated they 


ha were feasable, but in order to demonstrate that it would require the 

_-_—s expenditure of considerable money. 

If the information could be got and promulgated, showing that these 
schemes are feasible, capital might be induced to go in and construct 

$ them. ‘That is especially true in Grand Valley. This valley, extend- 


ing from Grand Junction over to the valley of the Green, in Utah, em- 
braces a fine section of land, but to build a canal that would reclaim 
the whole of the land that is irrigable*therein would require much 
money. Reconnaissances have been made to ascertain that, and it 
__—s Was ascertained that the canal would cost probably $2,500,000. 

_ THE HISTORY OF GREELEY AND THE FIRST IRRIGATION COLONY. 

Union colony is situated in Weld County, State of Colorado. It was 

' _ located in the spring of 1870, and the town of Greeley was laid out and ° 
_ building and other improvements commenced at the same time. The 
_town is located in sections 5, 6, 7, and 8, township 5 north, range 65 
| ‘west of the sixth principal meridian; latitude 40° 25’ north, longitude 

, 27° 48’ west from Washington; elevation above sea-level, 4,800 feet. 

_ At the time the colony and town were located the whole country was, 
_. with few exceptions, in its natural state, no improvements having been 

made except in a small way along the river. A few small irrigating 

ditches had been built to water portions of the low bottom-lands, and 
sy sufficient farming had been done by the early settlers to demonstrate 
the fact that good crops of all kinds usually grown in this latitude 
could be raised successfully. : 

The mesas or uplands were regarded as worthless for farming pur- 
poses, and only valuable for grazing, many of the best informed ex- 
pressing the opinion that large and long irrigating canals to water the 
higher lands would be a failure. In support of this view it was said 

_ that the water would seep out and be lost before running in a canal any 
great distance, and that the land would be quickly exhausted if farmed, 
and various other reasons why upland farming would be liable to prove 
unsuccessful were pointed out. 

Notwithstanding all the uncertainties that must be encountered, the 
projectors of “The Union Colony of Colorado,” located in the Cache la 
Poudre Valley, purchased the land they required from private owners, 
and the Denver Pacific Railway Company homesteaded and pre-empted 
Government land, laid out the town, and proceeded to build irrigating 
canals to waterthe same. About 2,600 acres of land was bought of pri- 
oa ownets for $28,000 and 9,300 acres of the railway company for 

31,000. 

The colonists contracted with the railway company for all the land 
owned by them lying within the colony limits at an average price of 
$3 per acre. The Government land was acquiretl by the colonists under 
the homestead and pre-emption laws. The total amount of land orig- 

:; inally occupied by the colony was about 30,000 acres, and remains about 
| -, the same. Soon after locating the colony built a fence some 40 miles 
in length, inclosing all their lands, including the town. This fence is 
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still maintained, having been legalized by an act of the State legisla- 
ture and being managed by a feuce company. Each piece or parcel of 
land pays an annual tax for its maintenance, the annual assessment 
being about $16 for each 80 acres, and in like proportion for larger or 
smaller tracts. No stock of any kind 1s allowed to run at large inside 
of this fence, and none have tound it necessary to fence their premises, 


either in town or outside, except for their own convenience. The colony — 


originally divided the land owned by them outside of the town limits 
into lots of 5, 10, 20, and 40 acres each, according to their proximity to” 
town, and deeded them to members, with perpetual right to water from 
the irrigating canals, for $150 each. 


Other members bought land of the railway, company for $3 per acre 


or homesteaded or pre-empted Government land. To these the colony 
sold right to water in perpetuity for $160 for each 80 acres. All water 
rights are taxed annually a sufficient amount to pay for superintendence, - 
maintenance, and improvement of the main canals, generally from $12 
to $24 annually for each 80 acres and in proportion for smaller subdi- 


visions. Few of the colony farmers have more than 160 acres; gen- ~ 


erally they have 80, and in some cases as low as 40 or even 20). 


The land occupied by the town, some 800 acres, originally cost the — 


colony about $10 per acre, or $8,000. It was subdivided into about 
fifteen hundred lots of suitable size and sold to members at an average 
price of about $300 for each ($50 for corner and $25 for inside lots), 
making about $45,000 as the amount received by the colony for lots. 
The cash value of such lots was lawfully $300 each, making $450,000, 
The outside or farming land originally cost members about $5 per acre 
with water, and is worth $30 per acre cash, with actual sales at $35 
and over for land with no improvements except plowing and ditches, 


including water right, the colony having long since sold all the land — 


and water owned by them and transferred all their right in the main 
canal used by the farmers to a corporation composed of farmers 
operating under it. This company issued its stock to the water- 
right owners on receiving a deed for their interest, each share of stock 
representing water for 10 acres. In 1878, when this transfer was made, 
the par value was $40 for each share, making the value of an 80-acre- 
water right $320. In 1881 the price rose to $100 per share, and it now 


sells at $100 to $125. This stock has actually cost the original owners | 


about its par value, $40 per share. When land is sold including water, 
the stock is transferred. Nearly all the larger canals are now owned 
and managed by corporations who have power to levy and compel pay- 
ments of assessments and divide the water equitably among the users, 
thus preventing nearly all the trouble which formerly attended the 
management of the earlier canals. The water costs the farmer the same 
whether he is situated near the head or at the terminus of the canals, 


and the same principle has been adopted in the management of the sub- _ 


ditches or laterals, as it has been found that no canal from which a num- 
ber of individuals receive their water can be successfully operated with- 
out a competent head. ‘ 
Union Colony constructed two irrigating canals and one for power 
and irrigation. The first canal built was for the purpose of supplying 
the town and adjacent lands lying along the south side of the river. 
This is called canal No. 3. This canal was taken from the river about 


6 miles west of town, and was run on a grade or fall of about 3 feet per — 


mile. Its original size was 8 feet in width at head, and somewhat 
smaller opposite town. Its length is 10 miles. It terminates on the 
delta between the Platte and Cache la Poudre Rivers. As originally 
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constructed it would carry about 50 cubic feet of water per second. 


- Original cost about $10,000. It has since been enlarged and improved, 


its present capacity being over 100 cubic feet per second. Cost to 
present time, including dam at head, about $25,000. 

The second canal built by the colony was taken out the river, about 
15 miles west of town, tor the purpose of watering the farming lands 
north of the river. As originally constructed it was 10 feet in width 
on the bottom at the head and for the first 5 miles, and gradually di- 
minished in size towards its terminus, its total length being 26 miles. 
Grade or fall, 3.2 feet per mile; capacity, 110 cubic feet per second. It 
was calculated to water some 20,000 acres of land. Its first cost was 
$25,000; has been enlarged from time to time, its capacity now being 
585 cubic feet per second. It will furnish water for 25,000 acres in cul- 


_ \tivation, with the usual variety of crops. Cost to date, $80,000, or 


» 
“a 


about $3 per acre for land watered by it. It is now 25 feet in width 


‘on bottom at head, and for the first 10 miles carries water 4.6 feet in 


depth, and is 30 miles in length. The number of water rights of 80 


acres each is 320, giving over 1.8 cubic feet of water per second for each 


$V acres, less about 10 per cent. for evaporation and seepage, or about 
1.6 cubic feet per second for useful effect. As new land in wheat re- 
quires about 1 cubic foot of water for each square foot of surface for 
first watering, it would take over twenty-five days to water &0 acres 
with one water right, but generally only a portion of the tract is sown 
or planted the first year and less water is required after the first thor- 
ough irrigation. 

Very much depends on the surface quality of soil and subsoil and 
amount of natural moisture in the ground, so that no very definite in- 
formation can be given as to the amount of water necessary to irrigate 


a certain piece of ground. The usual experience is that a cubic foot of 


water per second waters from 50 to 60 acres of land sown or planted 
with the usual variety of crops. In town more than double that quan- 
tity of water is used, as the more a stream of water is divided up the 
less ground it will water. The farmers find it to their advantage to use 
two or three water rights when irrigating a favorable piece of ground 
by changing with their neighbors. The Cache la Poudre River, from 
which the colony ditches are taken, generally furnishes enough water 
when most is needed. Thereis generally sufficient snow or rain to start 
crops in the spring and keep wheat and oats growing until the Ist of 
June. 

During June and July the maximum quantity of water is flowing in 
the river, and it is during these months that most of the crops must be 
watered. The amount of water flowing in the river each day is ascer- 
tained at a gauging station located above all the canals, and the amount 
or proportion of the water to which each is entitled being known, the 
district commissioner or superintendent is enabled to divide the water 
equitably to all. , The river or district commissioner is not usually called 
on unless there is a short supply of water, which usually occurs in the 
latter portion of the season. The water commissioner on each canal 
divides the water to each subditch or lateral, and the users divide it 
among themselves. Since the present State laws regulating the division 
and distribution of water were enacted and put in force very little trouble 
has arisen in regard to the use of water for irrigation purposes. 

The maximum amount of water flowing in the river each year is 
very variable, ranging from less than 2,000 to over 6,000 cubic feet per 
second. As the canals taken from the river have a capacity and use 
for over 3,000 cubic feet per second, it willreadily be seen that there is 
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an element of uncertainty as to water supply and the future extension 
of the irrigation system. Water has already been appropriated and 


canals built sufficient to water over 200,000 acres in this valley, and it 
is not probable that this amount will’be very materially increased. 


The total amount of water flowing in the river during the year would 


water more than double this quantity of land, but it can only be util- 


ized by a system of storage reservoirs. Comparatively little has as yet. 
been done in the way of storing water in the State, and itis not proba- — 


ble that much will be done for many years to come. Some natural 
depressions or basins of moderate capacity are used for this purpose 
where they chance to be available, but no purely artificial reservoirs 
worth mentioning have as yet been constructed. 

The great expense of building and maintaining large reservoirs 
makes it extremely improbable that our water system will be much 
extended in this way. Keservoirs to be of anv use must. be situated 
above the land te-be watered, and where constructed in this vicinity 
on a small scale the land lying adjacent to them has generally been 


spoiled by the seepage. The parties owning land which is damaged — 


by such seepage usually compel the owners of the reservoirs to stop 
using them for storing water. The influence of irrigation on the 
humidity of the atmosphere is very slight, being almost entirely local, 


and on new lands, outside of the irrigating canals, farming would be as 


certain to prove a failure as it would twenty years ago. 

Ifany climatic change ever occurs in this locality whereby the humidity 
and annual precipitation is permanently increased, it will not be due to 
the feeble efforts of man. The annual precipitation about Greeley is 


from 12 to 20 inches, the average being 15 inches for the last twelve 


years, as observed in Denver. The destruction of the timber in the 
western mountains must injuriously affect the water supply during the 
irrigating season by leaving the snow exposed to the direct rays of the 
sun, causing it. to melt quickly and ran off. The advance of the farmers 
from the Kast with a solid front, plowing up the entire surface, may 
produce some change. If the annual rain-fall was double what it now 
is, farming could not be carried on successfully, except in favored lo- 


calities, the evaporation being so rapid during the growing season. In | 


Greeley, situated on what is called the second bench or bottom, some 
25 feet above the level of the river opposite, gardens and lawns must 
generally be watered every week or ten days in dry weather, and the 
farmers do not stop irrigating on account of an occasional shower. 
Much as such increase of natural moisture may be desired, there is no 
good reasons for expecting it, though there is a reasonable certainty 
of producing a more equalizing distribution of local rain fall, through 
the effects of cultivation on the humidity of the soil, and by the influ- 
ence of wind-breaks and inet plantations in destroying the desicat- 
ing effects of the hot winds. 

Although this town and surrounding country has been irrigated for 
many years, raising the ground water, in portions of ‘both town and 
country, nearly to the surface, causing it to partially fill many of the 
cellars under dwelling houses, no malarial diseases have been prevalent. 
The surface soil is generally a clay or sandy loam, from 5 to 10 feet in 
depth, underlaid with clear sand or coarse gravel 25 to 30 feet in depth, 
which affords a good natural medium for the rapid transmission of sur- 
face water to lower levels, but within the last few years more water has 
been run on the surface in town than the natural drainage will carry 
away; and we are now constructing deep drains to prevent the water 
from rising above a certain level. Said drains are located from 8 to 10 
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feet below the surface and have a good fall to the river. Our farmers 
do not keep much stock, as they do now, as formerly, have outside range 
forthem. Alfalfais grown by nearly all our farmers and yields heavily. 


kb is usually cut three times, giving from 4 to 7 tons per acre annually. 


_ The usual variety of crops is raised, wheat, corn, oats, and potatoes 
being the principal ones. Wheat isstill the main crop, and the quality 
and yield are generally good. It produces on an average over 25 bush- 
els per acre, when properly put in and attended to. Average of all 
sown, about 20 bushels. Corn is quite extensively grown, and yields 
from 20 to 40 bushels per acre ; oats about the same, and potatoes from 
none to 100 bushels per acre, much depending on soil, season, water- 
ing at proper time, blight, bugs, etc. In town.and vicinity market 
gardening is successfully carried on. Of fruits, strawberries and rasp- 


berries are the ones mostly grown for profit. Standard apples are a 


failure, but most varieties of crabs do well. It would be difficult to 
give the aggregate amount and value of all crops raised in this colony 


without having the report of the State census, taken last year, which is 


not now available. Nearly all the land in the colony has been farmed 


continuously for the last ten years, and much of it longer, but its fer- 
tility does not seem to decrease. 


_ Crops, when properly rotated, do as well now as when the land was 
first broken. Scarcely any fertilizers are used on the farming land, 


- and straw is usually burned to get it out of the way. The water used 


in irrigating the land carries a great amount of fertilizing matter, 
which is evenly distributed over the surface, fully replacing what is 
taken from the soil by the crops grown on it; and itis the general 
opinion of those most conversant with the subject that the soil is prac- 
tically inexhaustible. 


THE IMPORTANCE OF SMALL FARMS. 


_ Thomas P. Dunbar and J. R. Burton, witnesses before the Senate Com- 
mittee on Irrigaton, stated as to small farms: 


That they produce a better class of crops, fruit, vegetables, hops, andsoon. There 
is a large demand for hops. I know a man making $300 or $400 an acre on hops, and 
aman can easily make $100 an acre on alfalfa. To get the best results a man must 
have a small area and cultivate closely and have asupply of farm-yard manure. Our 
soil here is very heavily charged with mineral matter and is very deficient in manure 
material. He must grow a variety of crops. Wedo not want men to raise a large 
surplus, but we want large communities and to have the land more closely culti- 
vated, so as to bring our population nearer together, and have them produce every- 
thing that men can and need to live upon. \ That is what brings wealth into any 


- State. All our immigration comes from non-irrigated districts. EZXverything here is 


new to suchimmigrants. The conviction is forced on my mind that a man is better 
off with 40 acres thoroughly cultivated than 160 acres half cultivated. You can not 
convince the immigrant of it, however. 

My observation is that a man is better off with 40 acres in the arid belt with every 
foot of it well cultivated, and his crop thoroughly attended to, than he is to have 
160 acres skimped over. The man with 40 acres in the arid belt, well cultivated, will 
make more clear money in the end. I will lend him 25 per cent. more money on 40 
acres of well cultivated land than on 160 acres half cultivated. The men that have 
a section of land have to have machinery and all that. Then a man’s water-right 
will go farther on asmall farm. His supply of water would have to be all put on at 
the same time. One great thing is to protect the land from the rays of the sun to 
prevent baking. You can not do that with a very large farm. I have often gone 
into an alfalfa field where the alfalfa grows half an inch a day in the warm weather, 
and within two or three weeks after it had been irrigated the crop was up 6 inches, 
which would prevent the land from being dried up. I have picked up there as damp 
a piece of soil as was wanted. On the other hand, I have been in a wet field that 
had been irrigated a few days before, when there was nothing to protect it from the 


Tays of the sun, and the soil was baked hard. 
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With regard to the homestead law, I believe a man should not be allowed to pre- 
empt more than 40 acres of land in the arid region, I believe the hamestead law 
ought to be amended so that one person could not acquire more than 40 acres of land 
under its provisions in the arid region. My reasons for this position are, first, the 
average farmer could make more money farming 40 acres of land by irrigation than 
he can a larger amount. The homesteader is a poor man, generally. He must bor- - 
row the money, at a very high rate of interest, with which to improve his land and 
live upon it, to provide himself with the necessary farming implements. He must 
go in debt for water, and wait for the harvest season for any returns from his toil 
and expenses. If he has 160 acres, his great desire to improve it all causes him to 
buy too much water, too much farming machinery—in short, it causes him to shoul- 
der too much debt. His taxes and expenses are greater, and he is not capacitated to 
farm so much land, and farm it well, and the result is his harvest is no greater than 
it would have been had he carefully cultivated a smaller tract. Instead of getting 
out of debt and saving a little spare money to invest in live-stock, or to help develop 
some other industry in his immediate locality, at the end of ten years he is above the 
average farmer if his quarter section is not mortgaged and a large share of his earn- 
ings does not annually go to the money-loaner. 

Then, again, it is far better for the ditch company for the farmers to have small 
holdings of lands. They are enabled to pay out on their water-rights, or to keep up 
the water-rentals. Buta still greater reason is that, if the homesteader could not 
secure but 40 acres of land, the opportunity for speculators to secure the land in the 
arid region by engaging professional homesteaders to prove up and obtain title would 
be greatly lessened., There are localities where ditches or reservoirs could and would 
be built but for the fact that speculators have obtained the land in this way. The 
interest of the ditch company and the land-owner ought to be mutual. Where the 
land is held by farmers for homes, and especially where the land is cultivated, it is 
so, and there is but little or no friction between the owners of water and the owners 
of land. 

I also think the law ought to be changed, so as to make the cultivation of the land 
for a given time requisite to obtain title, rather than occupancy. Land that is eculti- 
vated in the arid region must have water. If the farm is once put into a state of 
cultivation and has a water-right attachment there is no danger but that it will be 
occupied and forever after be a home for somebody. But under the law as it now is a 
homesteader may put upon the land a trifling building, ever so small and worthless, 
sleep there occasionally, but in reality live elsewhere, and in a short time have 
title from the Government, called a homestead, which in reality remains wild land. 
The spirit of the homestead law is violated, there is no home upon the land; it is used 
entirely for speculative purposes. I am not stating an exceptional case. In many 
jpameities it has been and now is the rule to obtain what is miscalled a homestead in 
this way. 


THE WATER-LAW SYSTEM OF THE STATE. 


Colorado, through its courts as well as legislation, was the first State 
to recognize the miner’s law of prior appropriation of water as applica- 
ble, with restrainin g interpretation, to beneficial use in agriculture. The 
State has recognized as fundamental the principle of the public nature 
and property of all natural waters lying within a region so arid that 
agriculture can not be carried on without the artificial conservation and 
distribution of the same. It has applied two qualifying interpretations 
to the doctrine of prior appropriation. One is, that the beneficial use, 
which is the basis of such appropriation of water, must necessarily be 
limited in its application by the wants of all other subsequent users ; 
that is to say, that an appropriation made in days when necessity was 
unknown could not be construed to deprive the members of a growing 
community of their pro rata share after the first or prior appropriator - 
had received his portion. The other is, that water being public prop- 
erty, the carriers of the same by means of ditches or other methods 
can claim no ownership or possession in the water itself. Their remun- 
eration is derived from the transportation and distribution through the 
channels they construct to the lands on which it is needed. 

Colorado has also declared that water companies are common Car- 
riers, and their legal status to be the same as that of railroads or 
other transportation corporations. The State, following these lines, 
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early assumed a direct supervision over the whole subject. Its area is 
_ divided into six irrigation divisions .which are again subdivided into 


sixty-eight water districts, each one of these representing in the main 
a distinct drainage or irrigable basin or region, deriving its supply 
from some common source. The State supreme court announced this 
doctrine before it was incorporated into the statutes, declaring it to be 
the common law doctrine for their conditions. Such a decision requires 
two acts to make it valid; that is, the diversion and use of water for a 
beneficial purpose. a 

The statutes of Colorado, therefore, divide the State into irrigation 
districts. Under these statutes the district courts, which are the high- 
est courts of record next to the supreme court, adjudicate what we call 
the priorities of right. These districts are generally arranged with 
reference to the natural streams, and if from the principal natural 
stream in a district one hundred ditches have been taken, the coart pro- 
ceeds in the method pointed out by statute to determine the dates at 
which each of these appropriations were made when the ditches were 
constructed; the size of the ditches; their capacity; the degree of fall 
ofthe water. Then a decree is entered which declares these dates, de- 
clares these facts, and assigns the priorities to these ditches in accord- 
ance with the dates of the diversion. Under these views the use must 
follow the diversion within a reasonable time. The decrees assign to 
these ditch priorities in accordance with the dates of the diversion. The 
use is thus connected with that diversion. The question of reason- 
able time goes according to circumstances. If the ditch is dug with 
due diligence and the water is applied reasonably soon the priority 


relates back to the date of the commencement of the ditch. It must 


remain a question of fact to be determined at each particular case. This 
decree also determines the quantity going to each ditch. The decree 
of a given district must be considered, and the quantity of water as- 
signed to each particular ditch or to all the ditches taken together in 


‘the aggregate would constitute the quantity in use or the quantity 
assigned. If there is not water enough, those having priority under 


the decree would get it first. In each district there is an irrigation 
commissioner whose duty it is to superintend the distribution of water 
according to the decrees of the court. The governor appoints a commis- 
sioner for each water district. 


FARMERS’ WATER SERVICE AND “ RIGHTS.” 


The organization of the water-carrying companies is divided into two 
classes. The mutual companies generally divide the ditch into shares— 
each person taking a number of shares—depending upon the extent of 
his property underneath. The amount of water he gets from the ditch 
depends in that case upon the number of shares he has in the ditch. 
It is divided according to the number of shares. The stock companies 
generally sell the water, or water rights. ‘‘ Water rights” is generally 
taken to mean the supply of water necessary for 80 acres of land. In 
such companies they agree, if they have water, to give a definite amount 
of water, not exceeding a certain quantity. There are two general 
types of contract; first, a contract made by the company with a man 
to sell him a certain amount of water on certain conditions, provided 
he keeps up his payments. The second is a water deed, which is given 
to the man in exchange for the first, when he has carried out the pro- 

-visions of the first contract. These contracts represent the provisions 
of nearly all companies. 
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In most cases farmers have a perpetual water right. Under a few . 
canals they rent water. The prices for perpetual water rights yary 


with the different canals. In the San Luis Valley they pay $400— 
that is, $5 an acre for the perpetual right. In the northern part of the 
State the Larimer and Weld Company have a different piice. In the 
case of the North Poudre it is $15 an acre. The North Poudre also 
has a charge of $1,200 for a perpetual right. Another prevailing price 
is $800, and another one is for $1,000. The Arkansas Valley Company 
charges that much. That is for a perpetual water right, but all sub- 


ject to an assessment for maintenance. The farmers are assessed for run- ~ 
ning expenses. Very frequently there is.a provision that an assess- 


ment for maintenance shall not exceed a certain amount, say $10 for 


80 acres, for ordinary assessments. Then there is a provision that in~ 


case of a very extraordinary difficulty in that ditch, or extraordinary 


repairs, they may be subject to a certain maximum assessment, $20 or — 
so. The ditch company is the judge. An extraordinary assessment 


! 


is rarely charged, eyen when there are extraordinary difficulties. In ne 


smaller ditches the assessment is more, depending somewhat upon 


the local conditions or the difficulties the company think they may 
meet. In the case of union ditches, the associates keep the ditches 
in repair, and the prices are less, because generally the ditehes are 
smaller and the expense of maintenance is less. A Small diteh runs 
itself almost. In the small ones it is perhaps from 5 to 15 cents per 


acre per year for maintenance. Lach large ditch has a superintend- | 


ent, whose business it is to distribute the water. The stock owners 
appoint, or in the case of a mutual company, they have a meeting, as 
every company would have, and make their own arrangements. The 
superintendent is an officer of the company, and he distributes the 


water according to the farmer’s holdings in the ditch. In the smaller _ 
ditches, where they have plenty of water, each man takes all the water _ 


he wants. 

Colorado has hardly grasped the idea embraced by the district system 
now being organized in California. To meet the evils and inequities 
which have grown up in the State as elsewhere, under the corporation 
system, an agitation has sprung into existence, on the part of the com- 
bined farmers, which makes a demand for State possession and owner- 
Ship of all water ditches and their laterals. The State being a large 
owner of land has already found it advisable to construct ditehes in 
certain localities in order to make its lands valuable. 


~ 


THE IRRIGATION CAPACITY OF NEVADA. 


The area of this State is 71,737,600 acres, of which the water area is 
but 1,081,600 acres. The timber is estimated to cover 2,600,000 acres ; 
the pastural area is estimated to be 30,000,000 acres, the mineral area 
15,000,000 acres; the desert and saline deposit, 3,656,000 acres, and the 


agricultural area is placed at 20,000,000 acres. That is the area to be 


reclaimed, if water can be obtained. 
The State board of reclamation, appointed to consider the question 
of irrigation therein, in the report embodied in your testimony. presents 


a series of statements by counties, which will show an area of 17 981,000 ~ 
acres as possible for reclamation, of which area 2,198,000 acres can, in’ 


their judgment, be reclaimed by wells and Springs that are known to 
exist. In Esmeralda County, in the southwest, there is an area con. 
sidered to be reclaimable, and also in White Pine and in Nye County, 
in the southern and eastern part of the State. There are sixty-five ar. 






> ~' tesian wells in Nevada. The axgragecaltitude of the State is consider- 
_ ably over 4,000 feet above the sea-level. It is a mountain bowl sur- 
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rounded by high ranges, and the fact that there is found even that lim- 


ited number of artesian wells would indicate the necessity at least of 
__- examining into the character of the drainage or under-ground water 


supplies. There are a large number of important springs. 

The trouble with Nevada is, in the main, that the drainage area that 
will most surely supply the water needed for reclamation is found largely 
within the limits of, other States and Territories. In the north, the 
Trivers head up in the northerly and northwesterly Territories. On the 
west, the easterly slopes of the Sierras are unquestionably part of the 
drainage area of Nevada. The great lakes that lie upon the Sierra’ 


‘Nevada are mainly upon the eastern slope of those mountains, and the 


waters naturally and properly belong to the people of Nevada. Take 
Lake Tahoe, 78 square miles of its surface (that is, two-fifths) are within 
the lines of the State of Nevada; the remainder is within the lines of the 


_ State of California. Lake Tahoe is ranked with navigable waters and 


belongs, then, to the Federal Government. It is all on the eastern side 
of the mountain. The ranges rise from 3,000 to 6,000 feet above it. 
Lake Tahoe has a drainage area of at least 1,200 square miles; the 
valley of the Truckee has a large drainage area. From Lake Donner, 
and the other lakes that are known along that range, water can be ob- 
tained. Lake Donner has been surveyed and its boundaries meandered. 


-It is now reserved for irrigation purposes. Sufficient water can be ob- 


tained for western Nevada without the loss of a single cubic inch to 
California. By the storage of water in the mountain lakes alone, enough 
ean be obtained to reclaim from 1,000,000 to 3,000,000 acres of land. 
Even if it be but 1,000,000 acres it will amply repay all its cost and 
double at once the values of the State.* 

That land is worth nothing, or very little more than nothing, now. It 
would be worth from $15 to $30 an acreif it were watered. That would 
make as prosperous a community as could be formed within the borders. 
of the Union. Nevada was born during the war, and by her mines 


hundreds of millions in precious metals have been added to the general 


wealth of the country. The larger proportion of those who have bene- 
fited by that development. have left Nevada to struggle through the 
poverty and indifference that are now surrounding her people. There 
are now some 390,000 acres under fence and ditch, about 75,000 being 
cultivated. 


* To the 16 inches stored above the 6,000-foot elevation should be added that which, 
falling below the 6,000-foot, melts and runs down in the spring and early summer. 
The average depth of this snow is about 5} feet, and I estimate its quantity of water 
from my average found for snow freshly fallen, viz, 1 inch of water to 11 inches of 
snow. * * * Itcan be safely estimated that 9,000 square miles of mountainous 
surface will catch this amount of snow in average winters, thus giving 6 inches of 
water; this added to the amount falling upon the higher altitudes gives 22 inches of 
water, the greater part of which can be, by careful planning, made available for 
irrigation purposes, 

There is not less than 4,800 square miles of the Sierra Nevada Mountains which shed 
water into Nevada. Of this area 250 square miles store annually 14 inches of water; 
560 square miles store annually 19 inches of water; 1,330 square miles store annually 
36 inches of water. All of which that is not lost by evaporation and percolation 
comes down into Nevada, giving rise to the Truckee, Carson and Walker Rivers. 

I estimate the agricnltural lands of Nevada at 21,000 square miles. This area will, 
I believe, be increased in the future by the addition of many square miles of foot-hills. 

‘now classed as mountains. Be that as it may, the water supply of Nevada, as I have 
outlined, is sufficient to furnish each square mile of agricultural land in the State 
with 42 inches of water per annum.— U.S. Surveyor-General Irish. 
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IRRIGATION CONSTRUCTION IN WYOMING. 


Territorial Engineer Mead reported to the Senate Committee on. 
Irrigation the following tabular statement: . 


Irrigation development by districts. 
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Total No. of claims, No. of ditch No. of ditch 
No. of Total with state- Total claims, omit- | Total acre- claims, 
District. recorded | length as ment of capacity | ting state- | age watered! omitting 
4 ditches stated. | length omit-| as given. | ment of ca-| as given. statement 
. ted. pacity. of acreage. 
(LS AS Sega es 643 | 1,322. 385 39 | 5, 911.584 48 482, 434. C0 89 = 
24S) ee eee 327 582. 793 31 | 6, 649. 844 53 379, 174. 64 62 
ob eps tafe 282 317. 419 91 | 3, 644.078 72 395, 563. 00 114 
BU eemwdetnatthn sn akon ass] nessa eno | snwene sects mes | sees clnve tf enueacdtee tee slesme, Melon 
Dineiaale x! silent 502 | 996. 398 32 | 10, 422. 700 57 440, 540. 00 50 
WO tate esis e's < 124 196. 955 46 | 1,556,325} _ 36 58, 162. 00 55 
Cf oy acd ia 322 518. 240 50 | 1, 658.905 96 108, 976. 78 95 
ie dewisero sci: 182 212. 510 52 | 3, 095. 487 79 35, 395. 00 96. 
en ne wee 49 91. 430 1 342. 000 25 42, 460. 00 3 
ie Sede Aa 7 DLT OOD Mivota ac ataeeer tere 136, 800" [oc eee eee 4,180. 00> |= eee 
Total...| 2,438 | 4, 249. 935 242 | 20, 381. 723 466 | 1, 946, 875. 42 564 











SMUT a 
*Seven reservoirs additional. 
t District No. 4 omitted because of incomplete record. 
t Unorganized district. 


Of this area of nearly 2,000,000 acres not more than 80,000 acres are 
under cultivation other than for stock purposes. 

The best agricultural portion of Wyoming is the northeastern. Only 
a few years ago agriculture in Johnson County was not considered an 
industry worthy of consideration. This was the fact in 1881, as the 
following figures of assessed valuation for that year show: 


BORING OL on 2c oe Sone wee snencme ce eepiecien che eee cece oe $1, 047, 688 
BESO LG opel co aes ccnc Sedu cpated weae bald Value nna eee 34, 485 

The great distance from railroads and the demand for vegetables and 
grain for home consumption forced the people to experiment with crops. 
The result was startling, and the sequel was that the business of farm- 
ing became a leading industry within the next five years. Land 
““proved up” is assessed for taxation at a value of $3 per acre, includ- 
ing improvements. It is easily worth an average of $10 per acre. The 
following table of values from the assessment roll of lands shows the 
increase from 1881 to 1887 in farming lands: 


HEL cs SUR $34, 485 4.1885 Wd hal gee $166, 032 
Ther ge ee ee 51,195: 131886 soles Ps ea, Coe 229, 644 
Tee 66,160 118872. fe SR eee 485, 439 
AS TS les een ie 147, 785 


The real taxable value of this taxable land is at least three times this 
amount, or in 1887 $1,456,317, which is $408,649 more than the value of 
the cattle in 1881. 

But one-fifth of the lands susceptible of irrigation have been arti- 
ficially watered. The total area of irrigable lands is estimated at 
953,000 acres, and at an average value of $10 an acre would be worth 
$9,530,000. Its elevation is only about 4,000 feet.. Its streams are more 
frequent and available than any other portion of the Territory. It is 
also one of the best watered counties in Wyoming, being well supplied 
with innumerable streams heading in the Big Horn Mountains and flow- 
ing generally to the northeast and northwest. The water along the 
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foot-hills is clear, cold, sparkling, and soft. The soilis black and sandy 


loam, and appears to be capable of producing wonderful crops, with 
irrigation, of anything that is planted in it. 


_ The agricultural products of the county are wheat, oats, barley, corn, 


_ rye, hay, potatoes, vegetables, and fruits. The yields are: Wheat, 20 


to 50 bushels per acre; oats, 25 to 75 bushels per acre; barley, 40 to 


_ 75 bushels per acre; rye, 20 to 40 bushels per acre ;_ potatoes, 200 to 500 


bushels per acre; hay, native blue stem, 1 to 24 tons per acre; timo- 
thy, 2 to 3 tons per acre; alfalfa (lucern), 4 to 6 tons per acre. 

As to the future: If one-third of the irrigated lands of this county 
were sown in wheat, at an average of 30 bushels per acre, it would yield 


2,340,000 bushels or 130,400,000 pounds, equal to 7,244 car-loads. If 


‘ 


it 


v 


\ 


one-third of the area was sown to alfalfa it would produce 192,000 tons 
annually, and would fatten 58,400 steers, equal to 2,900 ear-loads. Not 
more than one-fifth of the lands susceptible of irrigation have been 
watered. The possibilities that may be attained when development is 


‘complete become enormous. 


AGRICULTURE IN THE DAKOTAS. - 


The year 1889 was one of exceptional drought.* Even so, the Dakotas 
presented in crops the following results: 























North Dakota. South Dakota. 
Acres. Bushels. Acres. Bushels. 
. 2 | | 
ETD ye actetielt\arcla we sicie sep se oe catiweee cnc. 2,655, 991 | 26, 721, 660 2, 013, 726 17, 288, 432 
ETI ane oe a Psion. pes bl ieee 450,563 | 9,746,093 | 671, 839 | 11, 623, 615 
oS SASSER El ea 30,022 | 1,000,175! 784,655 | 21,831, 898 
TS a a ieee “Pe ie Aa ad a aS pe 3, 167 45, 487 127,338 | 1, 694, 875 
Ne Bee asst dap dulaaclawacaticc us Socacd'sc'es 205 2, 897 2, 828 29, 667 
NTRS ne aS Aa bar tdcisle diowte < actu dace wilte essa" 16, 119 1; 401, 130 29, 587 2, 687, 132 
ee eae Se cine 2 wicie Bulle ceig mnlewic'c ue oT blk 495, 202 845, 803 2, 792, 918 
es OP ors he ake oe eet ah olebenee scanes Bear aa eo 16, 587 255, 620 





* Statement showing monthly, annual, and average precipitation, in inches, as recorded at the 
. U. S. Signal Office, Huron, Dak. 





















































1 
Total by 
months Aver- 
Month. 1881. | 1882. | 1883. | 1884. | 1885. | 1886. | 1887. | 1888. | 1889. since ages by 
X station | months. 
opened. 
6S ee ee 05147) 0,17 | + 0209 15"0, 15 | 0.485) .0.33:)_ 0.78.1. 26 3. 40 0. 425 
MODLUALY: =~ =~ |’ co < - ,0. 25 0. 47 0. 58 0. 22 0.16 nig | 0.52 0. 93 4. 24 0. 530 
UH ea 0. 80 0. 42 "Hts 0.12 0. 62 0. 64 1,22 0,19 5. 54 0. 692 
aE a 4.18 2.14 2.70 1.06 3. 52 3. 72 0. 88 3. 41 21. 61 2. 700 
oy Aa LS a >.| 4.50 4.45 2. 90 5. 20 1. 58 1.39 4,98 3. 04 28. 04 3. 505 
SEEETFONA ore es 5 <tinln'e = 5. 86 4. 33 3.18 5. 43 1. 90 3. 98 1.10 1. 04 26. 82 3. 352 
Un aes 73.58 5, 88 5. 20 5. 11 4,52 1.60 4. 96 Saul 3.0L 37.47 4 163 
August ....-.. 6.31 1. 44 Li77 1.18 3. 89 5. 62 6.13 3: 40k eet eens 29. 80 8. 725 
September ....| 3.11 0. 86 1. 68 1,26 2.61 1.59 0.15 OSTS tna aes 11. 45 1. 432 
October .....-- Orv ae87, | 1.96) 4.52). 00.98'| 1-26 | 0. 79.|>. 0.29}... ... 12. 27 1. 534 
November. .... 0. 45 0. 61 0.05 0.17 1. 50 1,18 0. 25 vss: He Mere eat 4,55 0. 569 
December ..... 01061), 0/234... 0.61 |) 0,62") :0.10° | 0274.) 2.09 | 0.18 |r...... 4. 63 0. 579 
Total..-.| 15.61 | 28.12 | 23.25 | 20.84 | 25.78 | 20.25 | 25.54 | 17.05 | 13.38 |..........|----.----- 





Total inches for seven complete years, 160.83. Average for seven complete years, 22.98. 
;Station opened July 1, 1881. 
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i HYDROGRAPHIC AND PHYSICAL DATE. 19 


m, These observations and others made show that the Dakotas have . 


sufficient rain-fall to mature all crops, if it comes at the right time. 
This does not always occur, and crops suffer. The table shows 22.35 
inches of rain-fall and melted snow for the year. Beginning with Jan- 
uary, the month of the year when the least moisture is precipitated, 
there is a slight increase of snow-fall in February, which is nearly 
doubled in quantity by the rain and snow-fall in March. In April the 
average rain-fall is 2.5 inches, or twice the dephth of moisture falling in 
the preceding month. This is increased thirty per cent. in May, the aver- 
age precipitation of. the month being 3.2 inches, while in June, at just 
the time the rain-fall is most needed to benefit the growing crops in this 
region of late harvests, the maximum precipitation during any single 
month of the year is reached, averaging 3.64 inches. During the last 
half of the year the amount of moisture precipitated each month les- 
sens in about the same ratio as it increases during the first half. By 
seasons we have the following result: In the winter months the total 
precipitation averages 2.26 inches; in the spring, 9.96 inches; in the 
Summer, 9.39 inches, and in the fall, 3.77 inches. 

There is a difference between the eastern and western sections of the 

two States. The line of the Missouri River will divide them enough. 
On the west, irrigation will be needed on a large scale. Storage in 
reservoirs, distribution by high line canals, is a necessity there. East of 
the river, small storage, local impound, and wells will be of the greatest 
value. 
_ The altitude of Dakota above sea-level ranges from 800 feet in the 
Red River Valley to 2,000 on the high prairies between the large 
rivers, the average of the Territory being about 1,500 feet. The most 
elevated section is the Black Hills, where the prairies and table- 
lands gradually increase in height from 2,000 feet to the culminating 
points, 7,000 to 8,000 feet above the level of tide-water. 

North Dakota has 74,312 square miles and South Dakota 76,620, each 
one still larger than any one of sixteen of the States. The great size of 
the Territory can be understood by comparing it with foreign coun- 
tries, it being larger than England, Scotland, Ireland, and Wales com- 
bined, larger than Norway or Italy, twice the size of Turkey, four times 
as large as Portugal, and ten times the size of Denmark. 

The two new States are distinctly a prairie country, yet there are two 
mountainous regions. The larger of these is known as the Black Hills, 
and while it laps over into Wyoming, it covers an area in South Da- 
kota of about 4,000 square miles. The highest point of the Black Hills, 
Harney Peak, reaches an altitude of 8,200 feet above the sea, while 
other peaks vary from 6,000 to 7,500 feet, the average elevation of the 
entire region being about 5,000 feet,-or from 2,500 to 4,500 feet above 
the surrounding plains. 
~The Turtle Mountain region lies in Northern Dakota, and includes an 
area of 800 square miles along the international boundary line. It con- 


sists of ranges of hills hardly high enough to be dignified by the name 


~ 


of mountains, rising, as they do, but a few hundred feet above the sur- 


‘rounding prairies. There are only two prominent peaks, Butte St. Paul 


and Bear Butte, each about 3,200 feet above the sea, and only 700 feet 
higher than the rolling plains below. This region, as well as the Black 
Hills, is well timbered. | 
The two States have a water surface estimated at about 1,500 square 
miles. Their principal rivers are the Missouri, James or Dakota, Big 
Sioux, Vermillion, Red, White, Green, Bad, Cheyenne, Moreau, Grand, 
Oannon Ball, Heart, Sheyenne, Little Missouri, Mouse, and Maple. 
The Missouri, varying in width from one-half of a mile to two miles, 
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is the most important. It flows in a general southeastern direction, Sy 
through a course, counting its windings, of fully 1,300 miles, dividing — 


the Dakotas into two nearly equal divisions. Analysis has proven the 
water to be the purest river water in the world. Dakota, with the 
Rted River of the North, the Missouri, makes the navigable waters of the 
Dakotas. | 


The area of the two Dakotas is computed at 96,596,480 acres. Indian. 
reservations take up 26,847,105 acres of this great area, soon to be re- 


duced, however, 11,000,000 acres by the opening. of the Sioux Reserva- 


tion. Out of the total there is also to be deducted 7,000,000 acres — 


granted to the Northern Pacitic Railroad, and 3,000,000 set apart for a 
school fund. Up to September 30, 1889, according to report of the 


various land offices, there has been disposed of 40,184,895 acres, under — 


the various land laws. The unoccupied lands are distributed between 
the various land districts, four in North Dakota and five in South Da- 
kota, as follows: 5 








North Dakota. ‘ 
Acres, 
pumrmarek land districb.. ... snck he sm cn ke cu ts wie we table eae beeen 11, 622, 500 
tanith orks: land istrict... .. de. noridvasceiecd ons saa tob wesw a te Sennen 560, 200 
evils ake dand district. V0. Soe ws Se ce OR ee eee i.) 4) 182.030 
Dargo land: Qistrich. 2. si.u. 2 towels bo bee eckincoce « sae ee neeE vow 263, 833 
Loreal. num ber Of acres... ieee h bas non eas Soe aces ale eee ee 16, 629,463 
South Dakota. ’ 
pimrou land district is. 22e20 CSCC eee ee ea ee os ee ee 189, 100 
wenkton land district eles ieds cb Aree CAA ee ae eee 14, 097. 
Hapiuncity land. distriet 32.20 2. <e dice Serene wees bodice ned eee 986,189 
MeSCHOL JANG istrict... 6... o cee ceca ee eos dkeae Oo ee “S000 
wverdeen land district: f). 2 220.0 See oe ee ee, Be eee 747, 940 
aVatertown dand districts 2 32. ete ee 44, 960 
Hotal mum ber, of acres... 5. 1<c. 2: -asa2 cos bee cabipey sos dad meee 1, 987; 286 4s 


There are 3,431,000 acres of unsurveyed land in the Rapid City dis- 
trict to be added to the total of South Dakota, an a¢reage, too, soon 


to be increased by the opening of 11,000,000 acres of the Sioux Reserva- | 


tion. From the Aberdeen district, however, a deduction of 113,866 


acres located in North Dakota must be made. ors 


Prior to 1862 any land taken up in Dakota was by purchase or pre 
emption, the homestead law not becoming a law until May 20, 1862. 
From that date to June 30, 1863, there were 75 entries under this act, 


involving 11,329 acres ; in 1864 there were 111 entries; in 1865, 64; in i 


1866, 154; in 1867, 187; in 1868, 614; in 1869, 523; in 1870, 576; in 


1871, 861; in 1872, 1,009; in 1873, 1,297, and in 1874 1,778 entries, — 
involving 288,162 acres. From 1875 to 1889 the entries under the 
homestead, pre-emption, and timber culture acts have absorbed land as 


follows: 

Acres. Acres. Acres. 
Rees st ROD, GLO MT Lames oe ao 2, 268, 808 | 18852-2552. 4, 547, 749 
TD ABS Re 201045 OBL te Fe 2; 673, 2id 1886.02 ee 3, 075, 085 
ly Pee ARS) See WUP DOO A CLOGekLee cose - 4,360, 131 |° 18872 --o ce eee 2, 069, 668 
Cio aceee we. os sOl?, 040 | Loeb reeee eles 7,317, 236. | 1888 2 soeSaeee 1, 838,142 | 
tel ee siege es 15656, bl) 188d ses oS 11, 082, 818 |:1889 eee 2, 382, 948 


AGRICULTURE AND IRRIGATION IN WESTERN KANSAS AND NEBRASKA. 


The Great Plains, estimating as such the semi-arid and arid terri- 
tory between 97° 30’ and 103° 30/ and from British America to the 
Red River south, that is over 6 degrees, or 400 miles east and west, 


and north and south about 700 miles, will contain at least 180,000,000 — 


acres. 
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- braska, are scientists of repute, authors and teachers of Poonam 
- capacity. Their opportunities of direct observation so well supplement 
these qualifications that the testimony and views presented by them 
RS ‘must be esteemed of a weighty character. The conclusion they arrived 
ee 3 at as against the continued aridity of the Great Plains can be stated as 
3 follows: : 

(1) The soil embraced within the area west of the one hundredth 
~ meridian “is chemically equal to any similar area of soil taken in any 
Re - part of the American continent.” The professors do not include either 
_ Arizona or New Mexico, yet both are equal to the other portions of the 
area indicated. 

(2) Water is the only element lacking to insure complete productive- 
aN ness. 

_ _ (8) The homogeneous character of the soil is insured by the fact that 
it is the result of ‘the decomposition of primary rocks, old sea deposits, 
and glacial agencies, acting through long ages over great areas of both 
x ts mountains and plains.” 
By): (4) The practical question to be settled, then, is the supply of moist- 
Ie ure. 
o “ea Messrs. Anghey and Wilbur hold it to be proved beyond reasonable 
‘aah question that ‘*the present rate of increase in rain-fall will in a com- 
ss _ paratively short time fit this region for agriculture without the aid of 
irrigation.” They argued at lene rth in the paper mentioned, as also in 
other publications : 

(a) “That the actual rain-fall from the ninety-eighth meridian west- 
_ ward, over a considerable area, is sufficient to produce successfully root 

crops, fruits, and the cereals.” Nearly up to the North Platte the rain- 
fall averages 26 inches per annum, and beyond that for a long distance 
west it amounts to nearly 16 or 17 inches. It falls, too, in "the early 
_ summer, when most needed. 

(b) That the presence of nutritious grasses proves the richness of the — 
EMH: The buffalo grass as it disappears is everywhere followed by other 
species, far more useful, belonging to the same family of plants as the 


F Profs. Baier Anghey and Ce): Wilbur, of the University of Ne- 
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2 edible grains. The spontaneity and variety of the native flora on the 
aS _. Great Plains are also indicative of the richness and adaptability of the 
a soil, 

RA. ; (c) Holding that the moisture and rain-fall are gradually increasing 
from east to west, Messrs. Anghey and Wilbur declare— 

cS — (1) That actual tests, taken in large number, show the practicability 

' of “ grass and grain growth in the major part of the lands of the United 
. States domain excepting actual rocky areas. 


: (2) Itis also shown by “the western march of grass and grain growth” 
— __ in Nebraska almost to the western limits of the State, 350 miles from 
the Missouri River; in Kansas clear up to the one hundredth meridian 
and (except as to grain on the uplands, or water-shed regions, and in 
some parts along the valleys of the Arkansas and Smoky Hill) a long 
distance beyond that line, and in Dakota up to the foot-hill ranges of 
____ the dorsal mountains. 

Pa (3) That the actual increase of the rain-fall is clearly demonstrated by 
Bie) observations taken over a period long enough to give consecutiveness 
to the deductions made. 

mee After citing various authorities, Messrs. Anghey and Wilbur sum up 
____ their conclusions in the following manner: 


o 
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at Observation, experiment, and the highest scientific authority demonstrate that 
ay climates i in the West are becoming moister and that rain-fall is increasing steadily, 
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This increase must extend steadily until the plains east of Denver and Laramie re- 


ceive sufficient rain-fall to produce farm products. 


For these reasons we are compelled to say that any evidence of present dryness, 
were dryness exists, is evidence only for the present and should not be used to cover 


these areas with the undeserved reproach or curse of desert lands. 


By the term “ these regions” Messrs. Anghey and Wilbur refer to the — 


area usually designated as the “ Great Plains,” lying between the ninety- 


eighth west meridian and the higher foot-hills of the frontal range of Ay 
_the Rocky Mountains, though they appear to have more especially in 
their minds the more limited but still great basin of the Republican — 


River, embracing a large portion of central and northwestern Kansas 
and the area contiguous thereto in Nebraska. | 


IN SOUTHWEST KANSAS. 


Within the last ten years over 500 miles of irrigating ditches have — 


been constructed in the Arkansas Valley west of the one hundredth 
meredian, in Kansas. These ditches are capable of supplying water 


for the irrigation of more than 100,000 acres of land in Ford, Gray, 


Finney, Kearney, and Hamilton Counties ; but, owing to the failure of 


the water supply in the Arkansas River for the last two or three years, © 
the ditches have not been used to their full capacity. This failure of — 


water was caused mainly by the paucity of snow-fall in the Rocky 
Mountains in the winters of 1887 and 1888, and the severe droughts 


which have prevailed between the one hundredth meridian and mount- 
ains for the last three seasons. We think the current opinion that 


the numerous irrigating ditches which have been recently constructed 
along the Arkansas Valley in Colorado exhaust the water in the river 
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before it reaches the Kansas line is largely erroneous. During the — 


summer of 1859 there was more water in the Arkansas River at Dodge — 


City than at Coolidge, near the State line. There was more at Wichita 
than at Dodge City, and more flowing water in the channel in the 200 
miles in Kansas than in the 200 miles west of the Colorado line. That 
the supply of water is inexhaustible has been frequently demonstrated 
by pumping water from wells located in the valley. The two most 


noted experiments were made last year at the wells which supply the Resa 
water-works at Dodge City and at Garden City. These wells are 22 


feet and 19 feet in diameter; respectively, and about 20 feet deep; 
the water rises to within 4 feet of the surface of the ground. Over 


1,000,000 gallons have been pumped out of the Dodge City well ina — 


single day without lowering the water to any appreciable extent. At 


the Garden City well the water-works pump, with a capacity of 600 | 
gallons per minute, and a Huffer irrigation pump, with a capacity of | 
000 gallons per minute, were both worked to their utmost limit for a _ 
period of four hours without lowering the water in the well. N umer-— 


ous other experiments of a similar nature have been made. 


IRRIGATION VALUES AND CONDITIONS. 
Civil Engineer Tweeddale, of Kansas, writes as follows: 


The question of the supply of any desired quantity of water for irrigation from the 
underflow being assured, we will consider the subject of its procurement, ete., in the 
following order: First, the quantity of water required for irrigation, generally and 
specifically ; second, the manner of its procurement from the under-ground current ; 


third, the cost of plant for procurement and distribution ; fourth, the results of irri- | 


gation and a comparison of it with “dry farming” when the rain-fall is deficient, and 


fa" 


also when it is ordinarily considered ample for ‘dry farming,” together with a com- — 


- * . » . . . o) . . 
parison of the methods in general use of distributing the water from open ditches by 
means of rills opened and closed with shovels or hoes; and of distributing pumped 


water froia pipes by means of hose and hydraulic monitors attached to plugs or 


hydrants. 
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_ declivity to give surface drainage, the discharge will be large. Add to this an ele- 
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First. The quantity of water required for profitable agriculture depends upon the 


pax nature of the soil, character of the crops, and the position of the district in relation 
ne 


to the surrounding country. Thus in the case of a permeable soil with considerable 
clivity the water deposited upon it will pass off rapidly, perhaps even before sery- 
ing for the germination of the seed or the nutriment of the plant. If, however, the 


__ svil be retentive and the site low as compared with its surroundings, the soil may 
become so saturated with water that germination and growth may be greatly im- 
‘oad _peded, _ The conditions necessary for the germination of seed and the growth of plants 
eas aN are moisture, air, and a certain degree of heat. In a clayey, impervious seil an 
excess of water will act injuriously by reason of the absence of air and heat. In the 
___ ¢ase under consideration, the soil being impervious and the ground having suflicient 


_ vated temperature, a clear sky, and dry air—in brief, a normal drought-—and we have 
all the conditions which require frequent and plentiful waterings. In the process of 


vegetation water is the medium through which plants obtain nourishment. The 


water, charged with the organic and mineral substances in a state of solution which 


constitute the food for plants, is drawn up through the roots; these substances are 
 asstnilated and the water thrown off through the leaves. Many experiments have 


_ been made to determine the amount of water transpired by plants. M. E. Risler, a 


_ Swiss philosopher, has recently given a good deal of attention to this subject. | He 


operated both in the laboratory and by observing the flow from the drains of a field 


} j oe . * = ¥ 
especially arranged for such observation. He gives the daily consumption of water 
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_ __ for different kinds of crops as follows : 


tained in an iron box, which was weighed at intervals to determine the evaporation, 
a consumption of about 0.0984 inch per day from the time of sowing until the time of 


oo harvesting, a period of one hundred and twenty-nine days—13 inches nearly. Very 
_ careful experiments on this subject have been in progress for several years at the 
observatory of Mountsouris, in France. The grain is grown in earth contained in 
metallic boxes, and similar boxes without grain are used to determine the evapora- 
tion. Insome cases the earth was dried and weighed both before sowing and after 
harvesting. The results obtained were essentially as above given. It was found that 
to produce one pound of wheat required the expenditure of from 800 pounds to 2,400 


pounds of water, the lesser quantity being when the soil was fertile. In the case of 
wheat the maximum consumption of water occurred at the period of flowering, after 
which it diminished to the ripening, and then ceased. . 

_ From the above table it appears that a field of grain (as wheat, oats, or rye) may 
absorb, between seediny and harvesting, 15 inches of water, while grass may absorb 
37 inches during a period of growth of one hundred and thirty days. This question of 
the effect of water on fertility explains the difference observed in the yield of differ- 
ent fields of grain at the same time, and of ditterent yields of the same field in differ- 
ent years. It alsoserves to explain some points in hydrology, as to the effect of the 
destrnetion of forests on the flow of streams. The table shows that the quantity of 


_ water transpired by the leaves of cereals is greatly in excess of that by the leaves of 


forest trees, which proves that the clearing and cultivating of forests do actually 
diminish the quantity of water in the streams. ‘It also explains how lands rich in 
_ the chemical constituents of certain grains produce large crops with a small rain-fall, 
as in the case of northern Dakota and Minnesota, where, with a rain-fall of but 17 


‘inches, 30 and 35 bushels of wheat to the acre is not an uncommon yield, 
>» * * * * * * * 


The advantages in favor of irrigation are: not only are the crops much larger, but 
‘they are entirely unaffected by drought or wet; and being harvested under a clear 
sky are in good condition, and therefore, being of superior quality, command higher 
prices. Asa rule, persons living on irrigated lands, having regular occupation, are 
more thrifty; their crops are certain, regardless of seasons; having larger and more 
certain incomes, their earnings are expended in increased comforts—all of which in- 
creases the business of railroads. And now that the competition between rival lines 
has destroyed the profits of through traffic, dependence must be placed on local busi- 
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_ Schlieden, at Jena, found for a mixture of clover and oats grown in earth con- 
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ness, which for that reason must be developed, resulting in the charges for the hal rope 


7 - 


ing of coal used for pumping being the least possible. “As the effect of an extensive os Beit 


system of irrigation is toward small holdings and a dense population, the result will 
be increased business. It is estimated that 1 acre of irrigated land produces, directly = 
and indirectly, more than 1 ton of railroad freight annually, or more than twohnn- — 


dred times as much as the same land used for grazing cattle, as the effect of any con- — : < 
siderable amount of irrigation would, by increasing the humidity, tend to a reclama- + 
tion of the unirrigated desert, and in a measure attoct the humidity ofthe wholearea. | ae > 


Perhaps the clearest and most simply stated description of irriga-— 


tion as at present practiced among us is the following, from the pen of 
Orange Judd, the veteran editor of the Prairie Farmer: : 


Irrigation in the present use of the term means the artificial application of water e : 
to the soil, by several methods. There is the ‘‘main canal” or ditch, which brings ah 
water taken from streams that may be a mile or two or scores of miles away. wa *) 
“lateral” comes out of one side, and extends several rods, or even miles, to the upper Bh 


side of a field, into a plow farrow nearly on a level, and the water in this case spreads ~ | 
ouf each way. From this head furrow very small ones are made with a hoe, or ~~ 
quicker with a small single-horse plow. They are ran in such direction, required by 
the lay of the land, as w ill give them only a slight descent. A hoe or shovel full of 
earth into the plow furrow at each entrance of these little ditches keeps them = 
closed. When the land needs water the little ‘‘ gate,” or sliding board at the canal, . 
is raised as far as needed to let in the required amount of water. This is raised or ~ “3 
lowered from time to time, as seen to be necessary. The large plow furrow being — 
filled with water, the irrigator opens or closes the upper ends of the small furrows 
by taking out a shovel or hoeful of earth. The operator walks over the field, and . 
where water enough is not flowing out in any place, be, with a shovel or hoe, ‘clips - Pe 
off a bit of earth from the side of thesmall ditch or furrow, orstops the fowatany point = 
_by throwing in a trifle of soil. In this way he can, in an hour or two, give an entire . 
field what would be equal to a heavy soaking rain. This may be done so deeply 
down, one or even two feet, that the growing crop may flourish through the hottest oe 
season or drought without another irrigation. ee 
Where water goes deep down it is only very slowly evaporated from the surface, 
while the roots of the crop grow downward so far as to find a good deal of natural 
moisture in the soil. Usually only two, or at most three, such irrigations are needed 
on a wheat crop, grown on a soil which is literally a dry ash heap. The number of 
irrigations and the amount of water at each flowing depend a good deal upon the : . 
character of the subsoil. Some land requires only a single flowing, along in Mayor > 
June. Sometimes a flooding about the heading-out time will produce very heavy 
grain kernels. Sometimes the ground is well flooded before the seed is sown, and ae 
once cr twice afterward, unless | there is an unusual fall of rain. Most farmers using 
irrigation rather prefer no rain. Having a supply of water in the canal to use when. 
ever needed, they prefer continual hot sunshine, which pushes growth forward most 
rapidly. Dee? 
{n most of the irrigable, arid regions, these canals are taken out high up ariveror 
stream which is fed by the melting of snows on the mountain tops in May, June, and | ‘ 
July, just the time when plenty of water in the canal is most needed. ‘The canals are Ate 


carried alon 2 with a descent of 14 to 2 feet per mile, winding around hills oruneven 
erowid to maintain a uniform grade. If the ground and the stream descend rapidly 
the canal may thus be carried scores of miles, and at its end be 20, 50, 100, or more 
feet above the parent stream. The side canals are taken out at difforent places, and 
similarly carried over or around uneven land, so that a single main canal may irri- 
gate tens or hundreds of thousands of acres, for example a canal from a streaminthe  —— 
Roe ky Mountains, by following the sides of knolls, valleys, and hills, may take water am 


hundreds of miles to supply the parched farms in Eastern Colorado. 


It was asserted by the Public Land Commission in 1880 that the 
arable area of the United States would be all taken up by 1883. Fran- 
cis A, Walker said the same thing; other writers and publicists also 
repeated it. Yet the Land Office reports show that since 1883, and 
up to June 30, 1889, 109,377,858.14 acres of publie lands have been dis-- 
posed, within ‘the States of California, Colorado, Nevada, Oregon, Kan- S wy 
sas, Nebraska, Washington, Montana, North and South Dakota, Idaho, 
and Wyoming, and the Territories of Arizona, New Mexico, and Utah, _- 
alone. Of this total certainly 60,000,000 acres are within the arid region 
proper, and the major portion of the balance was located and settled = a 
| where the semi-arid sections, and all of this was classed as “ agricult- 
ural,” ey 


» 
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TRRIGATION ENGINEERING PROBLEMS. 


ae OF THE STORM AND MOUNTAIN WATERS.—RESTORATION OF 
~ DRAINAGE, UNDERFLOW, AND SEEPAGE SUPPLIES. —RESERVOIRS, 
— CANALS, WELLS, SUB-DAMS, FARM STORAGE, ETC., ETC. 


PART TI. 


In the work of irrigation survey, at present there e seems to be two - 
- distinct points to be aimed at. Ina great measure the running waters 
ia within the arid region are being rapidly consumed. The points are, 
_ first, the conservation of the storm or surplus waters, which must 

- nevessarity be stored in the high altitudes of that region, and, secondly, 

the restoration for use in agriculture of the waters under the earth. 
These two divisions at ‘the present moment seem to be the’ essen- 

tial purposes for which engineering efforts should be made. It is 
SF: Prorested that the great area lying east of the Rocky Mountains—the 

_ plains and foot hills—from the 97th practically to the 104th degree of 

- west longitude must come first, because of the great population that 
has gone in there, and of the large amount of struggle and of pecuniary 
effort that have been made by them, and owing to the condition in 
oi which they are being constantly placed by reason of the insecurity or 
uncertainty of the water supply. These conditions arise, not so much 
_ by the deficiency of the water supply, t taking the years through, as 
_ by its unequal and unsuitable division. What is called the great 
Be plains region has, for the work of reclamation, at present, to be now 
E. . considered, upon ‘the. ground that a large part of the population to be 
benefited by irrigation are to be found there. 

The problems ‘involved in that fact are, of course, two-fold, as in the 
whole field: These are the storage of the surplus waters in the Rocky 

- Mountains proper and in the valleys of the streams flowing there, and 
the obtaining of an adequate knowledge of the waters within the earth, 
_ so as to make plans and lay out the best methods for their economic 
use in the near future. 

_ ‘The artesian water-belt, the most remarkable of which is found in 
a a the central valley of the Dakotas, is first to be considered. Second, 
comes the underflow or sheet water of the river valleys. Then one of 
the most important is the general seepage or drainage waters found to 
ve - exist in the gravel and sandy strata just below the alluvium, all through 
iy - the central portions of the plains, and which, if is believed, by shallow 
-——s- Openings or wells can be collected so as to be restored to the surface 
ae pean distributed by mechanical or pumping power. In this connection 
1 _ the testimony of Mr. George H. West, of Greeley, Colo., relating both 








eo to west Kansas and eastern Colorado is of great value in relation to 
B this purely American application of mechanical power in the use and 
distribution ef water for irrigation. Mr. West says: 

the “7 5 





‘ 


86 - IRRIGATION IN THE UNITED STATES. 






: THE DRAINAGE SUPPLY. } 3 

- i ok 

In the southwest section of Kansas, south of the third standard parallel and west 
of the ninety-eighth weridian, embracing an area of 16,520,000 acres, it isclaimed = — 
that there are fully 15,000,000 acres suitable for agricultural purposes, relying for its — 


best results upon irrigation. . oes 

At least 90 per cent. of this land is underlaid by subterranean flows or reservoirs =~ 
of water, available from wells by means of mechanical power. The application ofan 
economical method of raising this water would produce more immediate and general 
benefits than any other system, making from 60 to 75 per cent. of the entire area at | 
once reclaimable by private enterprise. . ; a 

Along the Cimarron River and its tributaries are 350,000 acres of first bottom lands, ee 
with abundance of water within 20 feet of the surface; while atleast 500,000 acresin Xx 
the Arkansas Valley will afford an exhaustless supply of water for ordinary irrigating a 
purposes at 10 feet. The valleys of the Beaver, White Woman, Pawnee, Walnut, and 


their tributaries will afford 1,000,000 more acres of land, with an ample water supply . 
from 15 to 30 feet. Outside of the valleys sheet water is found, from 30 feet to100  - — 


feet, with an average depth of about 60 feet; excepting limited areas, including por- 
tious of nearly every county west of the ninety-ninth meridian. Eubracing nearly 


all of Haskell County and a narrow strip west through the counties of Grantand 


Stanton, and east through Gray, Ford, Kiowa, and Pratt, extends what is knownas a 
the deep-water belt,.or high divide. Another such area extends west through the 
counties of Garfield, Finney, Kearney, and Hamilton, along the fourth standard paral- ere 
Jel. In these belts water lies at depths generally exceeding 100 feet. Outside these 
narrow belts the larger portion of the entire area is underlaid by a water supply, 
available to a mechanical method of raising it. The water is almost universally : ‘3 
found running through gravel beds with a uniform current towards the east. Neither 


coal or wood is found in this territory. Prices are governed by the length of hanl 2 
and competition between lines of railroad. At Garden City the best Canon City coal aa 


sells at the scales for $6.75 per ton, Trinidad coal $5.90, and Cation City pea coal $4.65 
per ton. yee ei 

No pumping system or irrigation has been tried, and the surface streains are totally = 
inadequate to furnish an extensive water supply forasystem of canals. The Arkan- — ~ 
sas River is the only stream that can be utilized in that manner. The present i Sane 
demand upon it renders farming more hazardous than will justify farther develop- ete 
ment in that direction without the application of a storager-eservoir system, orin 
tapping the water-bearing strata with underground canals—taking advantage of the 
universal trend eastward. Such a system will be necessary to reclaim the high we 
divides mentioned in this report, and will call for reservoirs of enormous capacity; ag. ae 
those lands being uniformly unbroken, storage-basins must be made at great distances s 
from the areas to be watered. Ny eae 

The underground water supply will rapidly increase instead of diminish, as the 
water used will largely be absorbed by the soil and percolation from above be added at 
to the present sources. The water lost by evaporation will be replenished by the 
rain that will bg enabled to soak into the soil, instead of wasting upon the impene- 
trable sod of our prairies, Kansas farming has demonstrated that breaking the sod = ‘ 
and continued cultivation of the soil will eventually result in the complete satura- 
tion of that dry soil, which almost invariably exists from the sod to the sheet water. - i eee 
The almost entire absence of clay beds and otherimpenetrable substrata will permit ae 
of the complete saturation of the soil down to the present water-levels, making a 
storage-reservoir of incalculable magnitude, proportionately increased by each ad- aS 
ditional demand upon it, and capillary attraction, now almost entirely absent, will 
soon be established. Se 


By determining at once the practicability of mechanical means of raising water a 
from our wells these results can be acecomplished by private enterprise in time to 7. 
benefit the classes who must need aid and encouragement, and who are utterly un- Nae, 


able to wait upon the action of the Government in devising and executing a more — i 
elaborate system of storage and canals. A pumping system will permit of individual 
enterprise and general adoption at once. Any system dependent upon the construe-- os 
tion of expensive canals, reservoirs, sub-drainage, or other methods involves mavoid- ys 
able delay of governmental action, or in inducing capital to come to our relief. To 
demonstrate that a pumping system can be practically and economically applied will yee” 
greatly reduce the area of arid lands to be reclaimed, and afford a proportionate in- 14 
crease of the available water for that purpose. AD 
“~ « 

THE WATER-BEARING GRAVELS. Rant: : 

* ' 

Le 

The valleys of Colorado on the eastern plateau have all been formed _ a 
by denudation ; the streams from the mountains have left on the bed 


rock deposits of sand and gravel filled with water, varying in thick. 
ness from a few inches to 64 feet at Haton, Colo. This bed of water- | 


THE, WATER: BEARING STRATA OF COLORADO. ST 







Piestine Ene aie gravel in the Cache-la-Poudre Valley extends from 
+ Greeley to the foot of Chalk Blufts, 39 miles north and 1,220 feet 
B _ higher. This increase of altitude is of value. Near the foot-hills 
a _ large bowlders lie next the bed-rock, and farther east on the plains their 
size decreases regularly to large stones, coarse gravel and sand, all 
" filled. with water. From the surface to bed-rock the conditions are re- 
~ versed, and below the soil we reach quicksand or sand, then fine gravel, 
_ Coarse gravel, large stones, etc. Water is usually found on the plateau 
_ east of the mountains as soon as the gravel is reached, and back from 
_ the rivers for miles in the valleys water is usually found beneath the 
surface at the same level as in the surface streams. The water-bear- 
ty ing strata near the surface is comparatively narrow at the foot-hills, 
. » bat widens out many miles as we reach the valleys, where the surface 
streams have less fall to the mile. Since the construction and use of 
er cation ditches the amount of water in the gravel strata has greatly | 
_ inereased, often standing much higher than the level of water in the 
natural streams, and coming to the surface as seepage in lakes and 
ponds. 
The distance from the surface to the subterranean water varies from 
a few feet to more than 50 feet in the valleys of the Cache-la-Poudre, 
South Platte, and Big Thompson Rivers and their tributaries. At 
Greeley, in the river valley proper, water is found from 4 to 16 feet 
from the surface, and the water- bearing epee is 44 feet thick; at 
_ Eaton, 8 miles north, this water strata is 20 to 25 feet from the surface 
and is 64 feet in depth ; at Pierce, 10 miles still farther north, this water 
strata is 50 feet from the surface, ‘and continuing 20 miles again north, 
to the Maynard Flats, near Carr Station, water is but 8 feet from the 
surface, in gravel. The depth of the water-bearing strata in the latter 
locations have not been determined. Water is found also in gravel on 
Crow Creek and Little Crow Flats, 40 to 50 miles northeast from 
_ Greeley, at varying depths from 4 to 20 feet, in large quantities. At 
- Denver bed-rock comes to within a few feet of the surface, and good 
_ results have not been obtained; but large amounts of water are found 
‘in the sands of Cherry Creek and in the valleys adjacent thereto. 
North from Denver, along the South Platte Valley, water is found at 
varying depths from 8 to 30 feet, and the water-bearing gravel is 50 
feet thick at Brighton, 55 feet at Fort Lupton, 60 feet at Platteville, 
and 86 feet at Evans: 100 miles still east, at Sterling, Colo., water is 4 _ 
to 20 feet from the surface, in sand and gravel. The gravel there is — 
~ much smaller than at other localities named, and there is more quick- 
sand above it. 

The amount of water that may be stored in a cubic foot of sand or 
' gravel, when fully saturated, has been ascertained by careful experi- 
‘tment to be as follows: Fine sand 2 gallons, coarse sand 2$ gallons, 
sand and fine gravel 3 gallons, coarse ‘eravel and small stones the size 
of hen’s egos 3.6 galions. As a cubic foot contains 7.5 American gal- 
e lons, it will be seen that very large gravel beds contain fully one- -half 
water. Water is found in all the. dry creeks and the valleys adjacent 
thereto in northern Colorado, east of the mountains, at varying depths 
from 2 to 20 feet. Actual tests have been made verifying this matter 
is ou Lone Tree, Big Crow, Little Crow, Wild Cat, Pawnee, Lewis, and 
©. Cedar Creeks ‘north of the South Platte River, and on Cherry Creek, 
o Sand Creek, Lost Creek, Box Elder, Kiowa, Bijou, I sig Beaver, and 
Little Beaver south of this river. AS investigation goes on the area 
of land known to have underground reservoirs of water at a nominal 
depth from the surface is largely increased. 
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up great channels, and then there is a rush in of water. On the Albert 


Howard well, which is 70 feet deep and gives 22 feet of water for irri- 
gation, there are two pumps for the 200 acres, and the water is lowered — 
about 11 feet in pumping twelve hours per day. That leaves 11 feet to 
draw on. The amount of water underneath in these gravel beds seems: — 


to be enormous. Where we have found 12 feet of water in that stratum 
we have not put inany pumps yet that have pumped it dry. At Platte- 
ville, about 20 miles south of here, they have 60 feet of that gravel 


stratuin, and nearer to Denver they have 50 or 55 feet in different — 


locations. 
We have under Greeley 46 feet of gravel stratum filled with water. 
We have first four to six feet of surface drift or soil, and below that 


comes this gravel filled with water, which extends down 46 feet farther — 


to bed-rock. On the Platte Piver, east of here, we have 84 feet of that 


gravel stratum filled with water. We find that in many of these dry 


creeks or arroyos there is water at a slight depth and also in the flats. 
At Crow Creek, 40 to 45 miles northeast of here, where there is only a 
little water in places coming to the surface, they find large quantities 
of water there at from 4 to 15 feet below the surface over a large area. 


In twenty counties in Colorado, lying east of the base line, which runs — 


through Pueblo,there are some 25,000,00 acres of land. Fully 20,000,000 


acres of this is suitable for cultivation, and probably one-fourth of this, 


or 5,000,000 acres, are underlaid with an ample water supply near the 
surface, available for use for irrigation by mechanical power—that by 
lifting or pumping. 


THE UNDERFLOW WATERS. 


Mr. W. Tweeddale, civil engineer, of Topeka, in broaching a plan for 


distributing water for irrigation by means of electricity, has this to say 


about the rain-fall on the plains : 


In Texas, with 20 inches of rain-fall, “ dry farming” is not profitable; while in 
Dakota, Minnesota, and Nebraska 16 inches of rain-fall gives good results. The reason 
for this is that in Texas the temperature is high, and the rain-fall uniformly distrib- 


uted throughout the year, while in the above-named States the temperature is much 


lower, and there is a well-defined rainy season giving 72 per cent. of the annual rain- 
fall during the spring and summer, while Texas has but 50 per cent. during the same 
time ; for which reason 15 inches in the above States will be equivalent to 20 inches 
in Texas, with the further difference in their favor due to much lower temperature. 
The relative value of rain-fall for agriculture in the different localities will appear 
from a comparison of the tables of rain-fall at eight selected stations in Texas, three 
in western Kansas, and eight in Dakota, Minnesota, and Nebraska. Of the annual 
rain-fall of these several stations, the amount that falls during the spring and sammer 
is as follows: In Texas, 55 per cent. ; western Kansas, 65 per cent. ; Daketa, Minne- 
sota, and Nebraska, 72 per cent.; from which it will be seen that the proportional 


part of rain-fallin western Kansas during the growing season is intermediate between 4 


that of Texas and the above-mentioned three States ; and while that in western Kan- ~ 
sas is but 11 per cent. less than in the above three States, the difference in effective- 
ness is much greater by reason of difference in temperature. 

In a consideration of the subject of rain-fall, it must be borne in mind that in the 
so-called “subarid” region there is a great liability for many seasons in a leng series 
of years to be without sufficient rain-fall to make agriculture profitable, in which 
case the whoie supply of water for irrigation must be procured artificially. And as 
it is the certainty of results alone that will justify the investment of capital in new 
enterprises, it follows that in any scheme for furnishing water for irrigation estimates 
of cost must be based on being able whenever required to furnish the whole amount 
of water necessary for the profitable raising of any particular crop. 





~~ This gravel is very coarse, in places as large as your fist. Thatlies 
together irregularly, and there are great spaces or cavities between the — 
pieces. AS we pump the tendency is to throw this stuff out and open — 
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In designing storage reservoirs of limited extent, account must be taken of the: 
~~ minimum annual and minimum periodic rain-fall. It sometimes happens that the 
_ annual rain-fall continues to be less than the general mean through cycles of three or 
_ four years. Computations based on a number of selected stations of largest observa- 
_ __ tion in the United States, extending throughout the whole country, give the average 
annual rain-fall of the least three-years cycle, at any one of these points, as 67 per 
cent. of the mean annual rain-fall at the same point, and the greatest three-years low 
_ ¢yele as 97 per cent. of the mean annual rain-fall at the same point. ‘Taking 16 inches 
_ as the mean annual rain-fall at Fort Dodge, the mean annual rain-fall of the low cycle 
_ ___will be 67 per cent. of 16, equals 10 inches. Of thisamount, favorably situated gath- 
_ ering-grounds of unbroken prairie will furnish at least 60 per cent. This will give a 
depth of 6 inches of water over the whole area drained for collection in a reservoir. 
Taking 16 inches depth of water over the area irrigated as the requirement in addi- 
_ tion to the proportional part of 16 inches of rain-fall, and we have 16 divided by 6, 
— equals 235 4. e., the water from 23 acres of drainage area will furnish sufficient water 
~ to irrigate one acre ofland. Doubling this amount for contingencies (as evaporation 
‘and seepage), and 54 acres will suffice for one acre. On this basis the owner of a 
favorably-situated quarter-section of land can collect in a reservoir the required 
‘amount of water to irrigate 30 acres, which will allow 15 acres for agriculture, 15 for 
meadow, and 130 for grazing. The reservoir should be made deep, to prevent loss by 
evaporation. Should the gathering-ground be large, and owned by a number of per- 
sons, a reservoir of greater capacity might be constructed, and by purchase or, 
exchange with each other, a unit of forty acres of irrigable land might be secured to 
each, with diminished cost per acre. 
| When, however, there is no suitable site for a reservoir, the rain-fall from the gath- 
 ering-ground will run onto and be absorbed by the porous soil of the bottom lands. ° 
Pure sand, when saturated with water, will contain from 30 to 40 per cent. of its 
bulk, while gravel contains 25 per cent. The eminent scientist, Sterry Hunt, esti- 
mates that one square mile of sandstone 100 feet thick will contain, when saturated, 
water sufficient to sustain a flow of one cubic foot per minute for a period of thirteen 
years. Sandy soil ata certain depth is always saturated with water, which rises, 
after large accessions from rain, nearly to the surface of the ground, and falls again 
during periods of drought. Ina region of sand and gravel a fall of 6 feet in the ground- 
water will give a discharge into the streams of from 40,000,000 to 50,600,000 cubie feet 


wag per square mile of ground. The water so held constitutes the reserve which goes to 
S maintain the dry-weather flow of streams. 

_———-—sSW' The water in the ground, like that in the streams, is in constant motion, although 
x 7 its rate is by comparison with that of streams very slow. The quantity of water 
tea flowing in an open channel 100 feet wide and 6 feet deep, with a fall of 1 foot per 
Bi, _ mile, is about 1,000,000,000 of gallons per day. The quantity flowing through a chan- 
—___ *nelof the same dimensions and fall, filled with gravel, will not exceed 600 gallons at 
ye the same time. This extreme slowness with which the ground-water moves serves 
Ae as a regulating sluice tothe ground reservoir, securing it against rapid exhaustion. 
Seas From the above it is evident that the water stored in the porous soil of the bottom 
eae lands is the source of the water supply of the Arkansas River valley, rather than the 


es flowage of the river, which in fact for a portion of the year acts as a drain to the 


Bose valley rather than asa supply to the under-current. The longitudinal fall of the 
~~ ground-water in the valley in western Kansas is about 7 feet per mile. The writer 
» Soke found by measurement that the fall of the ground-water from the Arkansas River to 
% Cow Creek, a distance of 2 miles, near Hutchinson, was 8} feet per mile, Observa- 
>, tions made during the construction of water-works for cities show that in ordinary 
'  —__ sand and gravelly soil a fall of 7 feet per mile will give a rate of motion of the ground- 
% . water of about 1 foot per hour. 

‘fl 

as ARTESIAN WELLS AND THEIR ECONOMIC VALUE. 

ake 

La. i \ 

a An artesian well is one in which an artificial vertical shaft is filled to 


—___— overflowing by water, which enters it at some distance below the sur- 
face of the ground. The water may spout up with force and rise higher 
than the surface or it may barely reach the point at which it flows over. 
A The conditions under which this can occur are the same as those which 
govern the supply of water to the upper rooms of buildings in cities. 
The reservoir with which the water-mains are connected must be higher 
i than the place supplied ; for the same reason the stand-pipe which takes 
naa the place of a reservoir in towns located in a level country must be 
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higher than the tops of the highest buildings. This is made necessary by 
a well-known principle in hydrostatics, that a fluid will not rise in al’ 
iron tube higher than its source. There are some artesian wells whose 
flow is due to other than hydrostatic pressure here described, viz,togas 
pressure and rock pressure, but these forces need no illustration. In’ 
nature the channel through which the water flows is more likeasponge 
than the orifice of a pipe. It is porous rock, sandstone, conglomerate, vias 


gravel, sand, or limestone more or less cracked or broken. ‘Che walls 

ofa natural pipe must be impermeable and usuall y beds of clay or clay-— i, 
shale serve this purpose. To get the head of water the beds of sand- 4 oe 
stone, shale, etc., must have a dip, ¢. e., they must be higherat one part = 


’ 


than another. The best conditionsare when the rock strata take abasin' |. 
formation, highest on the edge of, cireular ar ‘a, and a well sunk in the 
middle of the basin. It is to be understood that all the waters of the Sean 
land are meteoric waters, having their origin in the rains and snows. 1 pi 
If then the rain talls on porous rock on the upturned edge of a basin, =~ ei 
which within the basin is overlaid and underlaid with impervious clays, 
i well sunk at or near the middle would be artesian. is’ Ba 
The basin form is, however, compa ‘atively rare in nature, but contin. 
uous dip of rocks in one direction is by no means uncommon, so that the <3 
form of a trough is more often found. If the relative position of porous hol 
and impervious rocks is the same, artesian wells may be found onthe 
Slope or at the lowest point. The general dip of the geological strata 
on the plains is from west to east, by south, as is also the slope of the — a 
surface of the country. The conditions for finding artesian wells are ip) 
thus widely distributed. | Re) 
Prof. P. H. Van Diest, of Denver, Colo., who has had an almost world- Gs) 
wide experience as an engineer in connection with artesian waters and 
wells, gives some interesting data, asa basis for the consideration of the he: 
economic uses of such supplies. He says: rie iN) 


I have had something to do in India with artesian borings and gathered some sta- iS 
tistics about the amount of water which percolates the lower strata. In the Paris) * 
and London basins, by ¢areful observation it was ascertained that a third of the Pa 

water-fall on a certain extent of land gives a certain flow; that another one-third 
evaporates and is taken off by the plants, and that the last third percolates to 
the lower strata. How far that is the case here is difficult to know because there are ra 
no observations taken. That is the experience, however, in London, England, and “at 
Paris, France, where considerable artesian water has been got. Similar observations De Fi. 
have been made in India. Batavia is now supplied with artesian waters after sur- Pa 
veys made by me. No observations are made here, and it is difficult to say what the ng 
case is. Irom the very sandy condition of a great deal of the outcropping rocks in RP 
the arable regions of Colorado, a good deal must percolate to great depths. That is 
proven to be the case in Denver, the Denver basin having observations made in it to 
some extent. 

The conclusion is that there must be considerable water running down to the lower 
strata. By borings that have been made (about two hundred flowing wells having)" as 
been bored) we have observed that there are three different flows. Speaking of those x 
flows, I would say that the upper flows, to which many wells have been bored, are a Aah 
very limited. The lower flows take water from a greater extent of country. Mueh mae 
trouble has occurred in the artesian diggings by the bad construction of the tubing. SO aan 
There are a great many of such basins here all along the foot-hills, and ithas been ~  — 
proven that there is much loss, as, for instance, in the San Luis Valley, where they Bry 
have had flows of water to a great amount. There would be a chance to apply water wast 
for irrigation. The same is the case in the San Bernardino Valley, in California, : 
where over two thousand artesian wells are aiding in irrigation. They are under reg- 
ulations, so that during the night they must be closed off with stop-cocks. Thus — iy 
there is no unnecessary water flowing off. There are many streams that run east from 
here, such as the Bijo, the Badger, and other creeks, which at their best are all run- S 
ning streams and have considerable water. Over distances of 20 to 30 miles they are 
entirely sunk and lost. The Platte Valley is increased farther down in its flow. 
Without seeing it directly here, the volume of water in the Platte is increasing. It 
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must be that the water from some of the mountains flows invisibly away, probably 

not at avery great depth. Perhaps at 15 or 20 feet deep there may be an imperme- 
able layer and that it flows under the surface away. I think that that water could 
_ be made useful by pipes from a distance out, carrying the pipes to a place where the 
_ waterisneeded. Certainly a great deal of land could be redeemed by the percolation 
of water which is now lost. | 


SPRINGS, UNDERFLOW, AND LOST STREAMS. 


In eastern New Mexico there is an extensive region of large springs, 
showing the existence of water under ground that comes. by artesian 
force or otherwise to the surface. When we come to northern Texas, 
‘and to what are known as the Staked Plains and the Panhandle region 
of that State, there are in existence to-day a great body of wells some 
of which are artesian in character, but there are many that flow so near 
' to the surface and with such force that it is evident that if these wells 
__~- ~were sunk deeper they would have the artesian quality; they would 

strike that stream. It is a general -belief that the water under the 
- Staked Plains, the water from which these wells are supplied, has the 
_ character of a flowing stream. Some experiments have been made in 
the neighborhood of Marienfelt, Odessa, and Midland, on the Texas 
Pacific Railroad, which seem to indicate the correctness of that theory. 
The altitude lowers abruptly, and the land is of a totally different char- 
* >. acter. Beyond the westerly limit of the Staked Plains the land is all 
of a distinctively arid character, as arid as Nevada or Arizona. It has 
no precipitation exceeding 8 to 11 inches of fall per annum. But 
throughout northwestern Texas there is unquestionably a large under- 
zround water supply. The springs which come to the surface, the evi- 
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aa dence of the wells upon Staked Plains and in the Panhandle region, 
e: indicate this. Indeed, the testimony all goes to show that there is sup- 
one ply sufficient if it could be brought to the surface to answer the pur- 
Re: 


poses, by small storage, of almost that entire region. 

In southern Arizona there are areas of underground supply that can 
be developed. The Santa Cruz River, for example, flows under ground 
to Maricopa, in the Gila Valley. Itruns into the Gila River near that 
vik point. The Santa Cruz River rises afew miles below the southern line 
-__ of the United States, in Mexico. It runs almost directly north to Tuc- | 
- gon. Nine miles beyond Tucson it is lost under ground, and then for _ 

some 87 miles it flows under ground, until it enters the Gila and helps 
i. to swell that river. The valley of the Santa Cruz contains about 
-___-:1,140,000 acres, a very large proportion of which, if there were water 
- _ for it, could actually be brought under the most efficient horticultural 
use. Itis a region admirably adapted for fruit. At the Mission of 
Tumacacori, and at Tubac, Calabasas, and other places, there are the 
remains of fruit gardens that the missionaries planted and used. In 
years past all the semi-tropical fruits have been growing on some farms 
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---—s‘ that: were maintained there against the Apaches The Santa Cruz 
rat: River should be taken out, as near its source as possible, and distributed 


by means of high-line canals. ; 
The land is very fertile. The river has a great drainage area at 1ts 


2 > head. It is fed by several very important small streams on both sides, 
___ and if it were taken out and placed in a new channel, and distributed 
f over the valley, the entire region at and below Calabasas, for some 10 


or 12 miles wide and 150 miles long, could be made a_ perfect garden. 
We used to fancy in years gone by, in traveling over the Cienega, 
north of Tucson, that we could hear the waters running under ground. 
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We do not know whether that was a correct inference or not. Kast. a : 


ward, and lying beyond the Dragoon Mountains, will be found the San 


Simon Valley, or plain, known in the olden days as the principal route 


southward of the Apaches. Water can be got in the San Simon and — 
Sulphur Valleys anywhere at from 8 to 40 feet below the surface. All — 


through, in this low table-land, will be found wet places—the Mexicans — 


call them cienagas. There are a number of ranches in that valley now 
Supplied by such waters, either from wells or tanks and ponds. The 
San Pedro River also, between the San Simon and the Santa Cruz, 
rises in Mexico, as the Santa Cruz does, and can be, by storage near. 
its head, made of much greater service than is now the case. Upon the 
plateau on which Tombstone is situated they have some artesian water. 
There are two flowing wells at that place. 

. Crossing into New Mexico, over the Chiracahua Mountains and be-. 
youd the eastern foot-hills of that range, Deming is reached and the ta- 
ble-land around it. Water has been found there within 25 or 30 or 40 
feet of the surface. It is an important railroad junction. It is so near 
that slight pumping brings it to the surface, and makes it valueble for — 
the small irrigation, for fruit and gardens, that is going on in that re- 
gion. Irom what can be learned in relation to it it would be POSSi- 
ble to develop the whole well and under-flow water there, and create a 
Storage system which woulda bring a large proportion of that mesa or - 
Dench-land under cultivation fo. grass and root crops as well as for 
fruit. Through this region and up to the lower foot-hills water ean 
almost always be found a short distance from the surface. Most of 


these little valleys of that region could be reclaimed by the use of small 
storage. 


THE DAKOTA WELLS. 


In no section of the United States can there be found so many arte- 
sian wells, of as great pressure and supplying as immense a volume of. 
water, as those flowing in North and South Dakota. They are chiefly. 
in the valley of the James River, and are in suecessful operation from 
Yankton on the extreme southern bouudary of the territory to Grafton 
on the north, covering a distance of nearly 500 miles. In Yankton over | 
«a dozen wells, from a depth of 550 to 600 feet, pour forth a bountiful 
supply of water, the increase in the number of wells not having the 
least effect on the flow or pressure from the underground gouree. | 

There is nothing strange in the flow of artesian wells. The principle 
is precisely that of a reservoir System of water works, or of the artificial. 
fountain. By storing a Supply of water in a basin at some high point 
and carrying it in pipes to a lower level convenient water power is ob- 
tained. Nature has constructed a vast system of underground water- 
works on the same plan, the pervious strata of sand rock underlying 
the earth’s surface at various depths serving as pipes to convey the 
water from a distant reservoir or source of supply. 

There are now more than one hundred wells in the two Dakota States, 
of remarkable pressure and supply. This does not inelude numer- 
ous flowing wells. At Yankton various factories now utilize the foree 
furnished by the pressure of the underground current. Wells cost from ‘ 
$4,000 to $6,000. The pressure varies in different localities from 30 to 
180 pounds to the square inch, and the flow from 50 gallons to 4,000 — 
gallons a minute. The Woonsocket well (South Dakota) is much larger. 
Lhe water is more or less mineralized, but the constituents are such as 


3 Yo 


ee 
“an 
ad 





4 ‘ rr %, se fe? — yes ~- * 
PIE AL sO aR ane TPS Ae bNe vm 






~ have imparted to the water undoubted hygienic : nd remedial proper- 
a * ‘ties; analyses showing the presence of carbonates and sulphates of iron, 
» lime, magnesia, soda, sodium, potash, etc. Artesian water is almost in- 
. variably soft, and of excellent quality for general household purposes. 
The temperature of the water partakes of the internal heat of the 
earth. | 
‘The records kept by well- -borers, showing the penetration of various 

strata, establish the fact that the Dakota geological formation con- 
 tains-all the essential features which scientists state are pre-requisites 
to flowing wells. The water is found in coarse-grained sand rock, which 
has above it a pe nes stratum of shale, clay, or lime rock. 


WHAT THE BORINGS SHOW. 
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_ According to Professor Chamberlin, president of the Wisconsin (Mad- 
ison) State University, and other geologists, the artesian wells in the 
_ _-—«*Dakotas are situated east of the one hundred and first meridian, and, 
with the exception of the one at Pierre, they are east of the one hun- 
ek. dredth meridian. They occur in great numbers in the Red River Valley, 
making a belt through the Dakotas, with adjacent portions of Minne- 
— gota and Manitoba, and making a second nearly parallel belt running 
¥ from Yankton northward to Devil’s Lake. 
The successtul wells of the Dakotas, thus far bored, can be arranged 
___ in four groups, with reference to the geological horizons from which they 
r derive their water supply. These are, (1) wells of Jittle depth which 
do not pass through the drift ; numerous in the Red Kiver Valley; (2) 
_ those which penetrate to the Cambrian rocks, as at Grafton, N. Dak. ; : 


: (3) those deriving their water supply from the middle or upper por- 
ne tion of the Cretaceous, illustrated by a single well in the western 


- part of Cass County, and by several wells in the Red River Valley | 


-__ which pass through the drift ; (4) those penetrating to the Dakota sand- 
ae stone, the basal member of the Cretaceous. This group is important, 
| and is illustrated by numerous wells ranging from Vermillion and 
Yankton northward to Devil’s Lake. The available data concerning 
these are given in the following 
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dy rg fy 
Head, supply, andirrigation duty. 
Water Areas irri- 


Artesian gable by di- 
head | S¥PPLY| “rect flow, 


(above apse allowing 4 Character of water. 
sea). ute) ~ | inches for 3 
f miles. 


Feet. Gals. Acres. 
80. 





1,270 | 3,000 3, 570 | Slightly hard, drinkable, used in boilers. 
Sen 548 PE ae eee TOPE. doc. Ped wminas pins i 
Peele sate ate eal ime’ sia tise ot In process. 2 os 
1,678 | 1, 400 1, 666 : 
ay ae Fein et NOME ime daid see ink Said to end in granite. Minnesota geolo 
FD survey thinks this doubtful. 
nie bute 1 RNS ao 1,876 | 1,000 1,190 | Excellent; good for all purposes. 
ae PUPDINOLA.» b < nv2~ 1, 948 14 16.6 | Soft and of good quality. a 
a: OER oci9 4 vices e's OOS SORE SHR Pat ES aS In process. 
DERN AAR OTOH Dake isdn by dtc: chee tl lke cae meapees Used for irrigation. 
COR Wie en Vw sciak’ oh -'|v op clee we 71 | Abandoned ; “drilling another. 
ne ABHOR 425... poh 1,411 GOP savaes O55 2: 
xf MOGOV ED 0 ca62 AL. 1, 684 300 357 
» AUS al ee 5 eo i Hats de Boeken Sh pao eet Se lll 0p 
“tafe Aberdeen........-. 1, 67 3, 500 4, 165 
“4 Columbia .......... 1,708 | 4, 000 4,760 | Soft. 
ers Spswich 6 lsc... Lo ta bis a iri Sk Soft (slightly brackish). ae 
; ‘Ellendale ........ 1, 742 600 714. Bott; not pleasant to the taste. | 
fet Jamestown ........ 1, 690 375 446 > 
i’) | Jamestown ABIRUUY) cab ve amma 4 ck Pons rachnde wees Be Finite Sis 
Devil’s Lake....... 1, 575 40 47 ate 
- ¥ / 
“te ‘One hundred gallons per minute will give 4 inches of water to 119.3 acres in three months. £: ube 
_-—-—-_ * Two miles southwest is a large farm well, in depth, pressure, and volume, equal to the oan to 
ie ci4 well, which is to be used for the irrigation of a largo farm. j 
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the Fort Benton. 
Age. The North Dakota wells not included in the classes already noted are 











as follows: | rors. 
siraih tp. yi 7 he 
eg a 
‘Location. Depth. Strata penetrated. Water supply. \ 
- a Benth ; Woe bedde ia R ¥ ‘ j Se 
MOx f Feet. : 
Gr fton Ooo See eae 915 | Passed through © stratified | 1,000 gallons per minute. 
f rocks to granite. J oh 
ower ae shige om gunn's wadane 670 | Fort Pierre shales to Nio- | 94 gallons per minute ; ap 
brara horizon. rises 33 feet. ae. 
Cassetton ig 317-350 | Passed through the drift into | Brackish alkaline, co- 
, Cretaceous rocks. pious. 
Saas CO: a Be widiadebee ec eehonn Do. 
Blanchard and panbity (six Wells) .. S00) worse: GOts: hes Bos ee ee Do. ti 


no Mayville Re Bale Mew ld wa bine fo <4 25,0 S95 1.t4.6. GOW. shee tectos: San Do. \ 








: an of the wells enumer ated in the last table, excepting the one at Tower City, are 
Saigated:; in the Red River Valley, and passing through the glacial drift enter older 
formations. ‘i 
_ The one at Grafton passes through the Cambrain and into the granites beneath. 
Water was first. reached at the depth of 503 feet; 400 feet deeper and resting on | J 
_ granite, a second sandstone stratum was reached which contained saline water, ‘The f 
Ne was continued 12 feet into the granite, but was subsequently filled so as to re- 
ceive water only from the first water-bearing strata reached. 
yest The remainder of the wells in the Red River Valley which pass through the drift 
e are supposed to derive their supply from the middle portion of the Cretaceous. 

The thickness of the Dakota sandstone as given by F. V. Hayden at its outcrop | 
} about the Black Hills is 400 feet. At Lincoln, Nebr., as stated by Professor Hicks, it 
a is 204 feet. Along its outcrops it is a porous sandstone sometimes passing into acon- 
-glomerate, and where it has been penetrated by borings in the Dakotas it- is very! ie 
tiable aud open in structure. Its thickness, porosity, and extent, as well as its atti- 
| “tude, so far as is known are all in favor of its being an abundant source of artesian . 
- water. 
eae The formations which occur in the general region under discussion, as given by Sy! 


4 


Thickness of strata above the Dakota sandstone. 





a / 





Name. Character of strata. Thickness. 
Te Feet. 
ate SE Nhotip River beds. -......- Fine loose sand, with some layers of limestone .......--..--- 300-400 ‘ 
if. _ White River group ...... White and light drab clays, with some cavities of sandstone ‘1,000 
and local layers of limestone. 
wind River deposits ....| Exposed principally in Nebraska........-..--..--.---.-+--+- 1, 500-2, 000 
oY Pou nion, .waraniie..| sandstone with shale is... 22.52.22. ..c.es cee leew ner ce scene 2, 000-10, 000 ~ 
_ Fox Hill, (ate ae beeper et rey £5 ferruginous and yellow sandstone and arcnaceous 500 
, cla i 
Fort Bterre aes ec gieuS } Dar er ay plastic clays above; dark beds of very fine unctu- 700 
; ous clay, containing much carbonaceous matter with veins 
re 8 P and seams of gypsum, etc., below. 
_ Niobrara........-..--.--- Lead gray calcareous marls above; light yellowish and 200 — 
m whitish limestones below. 
. Fort oth Ee aes Dark gray laminated clays, sometimes alternating near the 800 
; upper part with layers of light gray limestone. s 
Rreeaineiscrhe soe dae < s Yellowish, reddish, and occasionally white sandstone, with 400 


alternations of various colored clays and beds of lignite. 








’ 


The surface throughout the region occupied by the Dakotas has been oats eroded 
aud it is not probable that the entire series as given above anywhere exists. It is to 
be expected also that the strata above the Dakota sandstone may be found of varia- ; 

_ ble thickness and lithological character. These consider “ations as well as the second- 

ary structnro of the Great Plains would have to be inv: estigated in order to predict 
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for any locality at what depth the water-boring strata might be reached. Sone a 
the wells in eastern Dakota derive their water supply from middle Cretaceous. The 
condifions to the west of where these wells are located seem equally favorable for ob- — 
taining flowing water from this horizon. Itis to be expected, however, that water 
derived from these strata would be less pure than from the Dakota sandstone and 
consequently of doubtful value forirrigation. The Laramie may also be CXR to 
yield artesian water. 

Beneath the Dakota along the western outcrops: there are shales and other imper-_ 
vious strata belonging to the Triassic system. “It is to be expected that these coarse 
Triassic beds will carry water, but the great depth at which they occur underneath | 
the Great Plains probably renders their consideration as a source of water supply 
necessary ; besides, the Triassic strata are so highly charged with easily soluble salts 
that water derived from them would be too alkaline and saline for irrigation or ies Z 
mestic use. 





Norr.—These statements were made up in the U.S. Geological Survey by various 
geologists, gathered from many authorities, and presented by Director John W. Powell ; 
to the United States Senate Special Committee on Irrigation as his conclusions. pe 
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WELLS IN NEBRASKA. oes 
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Record has been found of but four artesian wells, one at St. Helena, 
a Short distance below Yankton; one at Omaha; oneatLincoln,amin- _ 
eral water; and one at Brownville, in Nemaha County, in the south- 

eastern part of the State. 

That at St. Helena derives its waters from the Dakota sandstones, at __ 
a depth of 400 feet, and in reality belongs to the system of South Da- 
kota. - The flow is copious. < 

The wells at Omaha, 750 feet, Lincoln, 985, and Brownville, 1,001 feet, Para: 
derive their water from various strata in the Coal Measures. ‘Of these . 
the well at Omaha affords pure, fresh water. The Lincoln well yielded 
fresh water (not artesian) at a depth of 100 feet; a strong brine af 244 
feet, the base of the Dakota, and medicinal water at 544 feet. The — a 
last is the water used.. The flow i is Strong. Of the Brownville well no 
record of its water can be found. ; 

These statements are made on Director Powell’s authority. Pro- — 
fessor Hicks, State geologist, says: yk A 

The artesian water of Nebraska is the best I ever saw. The belt runs somewhat 
west of north. That belt strikes Nebraska. In Knox County there is excellent arte- 
sian water to be found and at very moderate expense, but it is not in the belt that 
needs it. That artesian water is going to be of great value for power, if for nothing 
else. You can get a great water-power by boring into the earth. In the western re- 


gion, where irrigation is most needed, the results of exploration for deep artesian 
waters have so far been negative. 


AN ESTIMATE FROM COMPETENT AUTHORITY. = fat 


Capt. George M. Wheeler, E. C., U.S. A., retired, expressed the be- 
lief that of the ‘reclaimable areas of this country 15 per cent. willbe 
irrigated by artesian wells. He believes 200,000,000 acres can be ree 
claimed. 
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Location. 


Delivery per 
minute 


i Rabie: is the eee of Cee: ae Nin att ak of Geoloniatent 
ape St. Jolin, and of evidence. taken before the pes 
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Remarks. 





Edward’s well, Meade Co. 155 |... 
iC OE I ae a ds abe 16 }...-]) 32.4 
EEN RD (SECT Cs ae ee ee 185 |. 2.2] 206 
0. .----- Mart’s weil Meade Co... 140 |....| 66.6 
do F...... ---| Bower’s well, Meade Co .. 125 |....| 37.3 
..do. Norman’s well, Meade Co. Ab) A as Nae 8 
[ae an Cox aon Meade County... 175 4... 9 
ema nha PU join dnt sk a eels eee re L4QeW os; 9 
ate ineoin'e 60 hiner: wells, Meade Co..| 50-175 |....} 1-30 
ie twain Norton, Norton County. othe Ue acaanll Sam HinGante yw 
-| Hoxie, Sheridan County... Be pewtebegae bbs b cheer tes 
Peet te ys Smith Centre, Smith Co ..|........}..-. 
Reaiamicta® «5 Greatnsnrit (Spring, |..-04.-.).-ssje-cneses 
Mitchell County, = 
Es .-| Miltonyale, Cloud County. ...-....!....}c..cce8. 
Se ian nin 3A Wie Keeney. Treen, 00 )3.) bs -nn.cn'-=)oscthescces oe 
Hays City, Ellis Couuty es COM Ea ay De SE 
~ ee Great Bend, Barton Co..-. 344 |.... 
Baia othr ws Kinsley, Edwards County. Sida heed ebiead ¢ Dahan Al 
Dodge City, Bre COOKGY (1.2/0) oi spe aisia b getlo es 
Oe ae Santa Fé, Haskell County |........]....|......-. 
MEE giik'g > «2 Ulysses, ‘Grant MS ORUELU Yorkie Nile 0 mw, q/nhlstigbeld PRPS se bs 
Rive veces ahr House, Coolidge, 289 |...) 45 
amilton County, 
ae Bo. peauee? ser Peck’s well, Coolidge, 298 | 6 | 100 
(Ae Hamilton’ County. 
aR todo tink Border’s well, near Cool- ZO A eenni> 8 
idge, Hamilton County. 
.sees-3-+.| Burt's well, near Coolidge, 275 |..--| 35 
f Hamilton County. | 
Nolan’s well, near Cool- 240 |.-..| 53 
idge, Hamilton County. 
«----------| Rich’s well, near Coolidge, 240 |....| 50 
Hamilton County. 
‘SE CPDe Ape Syracuse, Hamilton Co ...| 1,000 |..-..|........ 
Bek ..| Ashlaid’Clark County ...[-.......J....[...0.04. 
Sh gare Richtield, Morton County. 600 |....| 6.3 
Od Sanaa pis <io'e2 raps: Pawnee Corin. 750 |....| 250 
43 | emir .-| Russell, Russell County - - 977 |.--.| Good . 
Winfield, Cowley County. 1,200) io2.1,d0 3 


36.00 | Pure. 


above surface. 

ture Meade Co. wells 60° : 
Pure. 

Do. 


Do. 
ae data ; may be Dakota; 
depends on depth. 


ar waters rise 15-20 fsck. 


barca No data; may be Tertiary ; 


depends on depth. 
Natural artesian aha 


No data as to water. , 
Do. 


Do. 


6.75 | Saline; well bored to 1,400 


feet, but water from 344 — 
feet ; rises 30 feet above’ 
surface. 

No data as to water. 


Pure; ‘water rises 15-20 feet 
above surface; now choked, 
owing to Opera- House fire. 
Temperaturys 61° F. 

Pure and medicinal ; water 
rises 15-20 feet above. sur- 
face ; 
slight. Temperature 61° F, 


Pure; water rises 15-20 foot 
above surface; used forir- 
tigation. Temperature 61° 
Fr : 

Do. 
Do. 
Do. 


Water rose only to 90 feet be- 
low surfare. 

No data as to water. 

Pure and medicinal; mineral- 
ization slight. Tempera- 
ture 66° I. Dakota’ fur- 
nished no flow ; penetrated 
Trias 265 feet; water fiom 
570 feet. 

Saline and medicinal; water 
spouts 
Temperature 65° F, 

Saline ; may be Triassic. 

Saline; rises 6 feet above sur- 
face. 


medicinal properties — 


alle oe | ; 





10-15 feet high. . 
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Geological hori- 
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Lower Cretace- 
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‘WELLS IN WESTERN TEXAS. 


Location. 











ous (probably 


Dakota) 
.do 











Carrizo Springs, Dimmit 
_ County. 
Cotulla, La Salle County. - 


San Antonio, Bexar Co...-.- 

San Antonio (near), Bexar 
County. 

Dallas, Dallas County 

Fort Worth, Tarrant Co -- 

Weatherford, Parker Co 





; . 
List of wells. 4 
ae 4 
es ; 
: HH 5 : 
3 3 b Remarks. 
s -|a| 3 5; 
Q 6) A é 
Feet. | In. 
175 | 4 | Good .| Pure. 
1, 008 |uvsclee do ...| Medicinal; jetsabove surface. - : 
6 ft. ; water alkaline-saline, 
Temperature 86° Fah. | 
Ais Cee Be do ..-| Pure. } 
A504... + 8-2 do .-.| Pure and medicinal; could be 
used for medicinal purposes. 
1504 eens do. Pure. 
B50 le skeuins do - Do. 
abe tate wih tale Bae mateteier No data as to water. 


Canadian, Hemphill Co --- 


Tascosa, Oldham County..|...--..--|- 


Armstrong, Armstrong Co 


Mobeetie, Wheeler County|].-....-.!...- 


Clarendon, Donley,County 


Wbildress Countyoo-sar—5-\\noe nes oe 


Cottle County 
Floyd County 


Margaret, Hardeman Co ..]. 


Crosby County 


Pepper’s Ranch, Kent Co.}......-- 


Haskell, Haskell County -- 
Anson, Jones County 
Roby, Fisher County .--... 


Snyder, Scurry County ---}. 


Dawson County 
Trent, Taylor County 
Sweet Water, NolanCounty 
Colorado, Mitchell County 
Big Springs, Howard Co.. 
Marienfeld, Martin Co. .-. 


Midland, Midland County.]......-- 


Glasscock County 





Coke County. 2-24-26. oo flaet suit oe 


San Angelo, Tom Green 
County. 
Centralia, Tom Green Co 
Aroya, Ward County 
Toyah, Reeves County. --. 
Wild Horse, El Paso Co -- 
Wichita Falls, Wichita 
County. 
Archer, Archer County -. 
Henrietta, Clay County -- 
Montague, Montague Co-. 
Throckmorton, Throck- 
morton County. 
Jacksborough, Jack Co... 
Palo Pinto, Palo Pinto Co. 


Abilene, Taylor County -- 
Tebo, Taylor County..-.--. 
Baird, Callahan County --- 
FKastland, Hastland Co .-.. 
Eastland County .......-.- 
BC eee Secs eee 
Stephenville, Erath Co ... 
Comanche, Comanche Co . 
Coleman, Coleman Co 
Runnels, Runnells Co 
San Saba, San Saba Co 
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Mr. Frank E. Roesler, of Dallas, Tex., who has devoted much time 
and study to questions involved in the economic uses of well-water, es- 
pecially in irrigation, describes as follows the water supply by wells of 
the Staked Plains region: 


The ‘‘ underground water” is generally found at varying depth. At Marienfeld, on 
the castern edge of the plain, at trom 60 to 90 feet; at Germania, 10 miles west, at 45 
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Se ' } ; : * 
60 feet ; at Midland, 20 miles west, at 35 to 50 feet; at Odessa, 40 miles west, at 
to 60 feet; at Douro, near western edge of the plain, none. In a few localities 
oint clay,” a water-proof material, on which the ‘ underground” water rests, 
comes close to the surface. No water was found, though this material has often been 
_ penetrated to the depth of 500 feet. A few of the surface wells are brackish and sev- 
: eral salty, but generally the water is good. Several springs containing soda, sul- 
‘tie phur, or gypsum water, as well as a few wet weather salt lakes, are also found on the 
"i plain. The only permanent running stream on the Staked Plain is “Running Water.” 
~ in Wickens County, a bright, sparkling stream that suddenly breaks out of the 
ground, ripples‘over a pebbly bottom for a distance of 10 miles, and then mysteriously 
disappears, like many other streams west of the Pecos River, notably Leon Wells, 
_ Comanche Springs, Escondido, Limpia, and Toyah Creek, or the underground river 
near Castle Mountain, in Crane County, which is working its way to daylight by 
washing away the roof covering it, occasionally causing a part of it to fall in. A. 
similar stream exists in the northern part of Crocket County, which was not known 
_ to exist a few years ago, though a recent cave in exposed an abundant water supply 


20 feet below the surface. 

ee _ Nearly all the wells dug or bored in the “underground” water, under the lime- 

haf _ stone, show a tendency to rise above the point where the water was first reached. In 
some localities a rise of 20 to 30 feet was observed, showing that the supply is under 
_ considerable pressure. Borings at Odessa have shown five separate layers or deposits 
_ of water to exist between the surface and the ‘joint clay ” 100 feet below. Between 
_ the Staked Plain and the Pecos River is an ancient fresh-water lake basin, known as 
_ the ‘White Sand Hills,” which is covered with numerous ponds of pure fresh water. — 
~ The supply is permanent, and said to be inexhaustible. The railway wells at Mona- 
~ hans, in this locality, furnish an immense supply. Altitude, 2,620 feet. The wells 
west of this and to the Pecos draw their supply from the seepage of the Pecos River. 
~~ Kast of the Staked Plain the water supply in wells is variable as to quantity, quality, 
Bok). -anddepth. In Howard County good water is abundant in the southern part, rather 
deep in the northern part, and brackish in the town of Big Spring. In Mitchell 
_ County generally good at 30 to 50 feet, sometimes strongly alkaline. Several wells 
_ bored are capable of furnishing 9,000 gallons of water per hour continuously. Ata 
depth of 200 to 300 feet super-saturated salt brine, claimed to be chemically pure, is 
found in inexhaustible quantity, and a fine grade of salt is manufactured. The Colo-. 
__rado River carries water in its bed nearly all yearround. Its water here is said to be 
~ brackish and salty. A chemical examination will have to determine whether or not 
- the water can be used for purposes of irrigation. 


THE STAKED PLAINS. 


Mr. Roesler gives in this connection some data bearing on the prac- 
tical use of wells: | 


On the Staked Plain but-very little water will be needed, but when needed is 
needed badly. Continuous irrigation is not required. In the history of every crop 
_ there is a critical moment in which it is determined whether or not the farmer shall 
— havea fad) crop: a half crop, or a failure. A rain-fall to-day makes his crop, a rain- 
fall two Weeks hence does him no good. One or two, or possibly three, irrigations 
during the year, each equaling a two-inch rain-fall, would bring him a great harvest. 
- More than that he will hardly need. In 1888 and 1889 he made a full crop without 
irrigation; in 1886 and 1887 he did not get his seed back, though the rain-fall of each 
year, if properly distributed, would have made splendid crops. 
The acreage that can be irrigated from a 6-inch bored well in a dry year by using 
~ a 10-foot windmill will be about five acres, varying with the rain-fall.. By the use 
of a suitable storage-tank the capacity of the plant may possibly be doubled, but at 
all events the acreage irrigated is very small compared with the cost of the outfit, 
_ which runs between $200 and $350. Five acres under irrigation by a $200 plant will 
cost the owner $40 per acre, and if he borrows the money, paying 10 per cent. interest, 
he practically pays a water rent of $4 per annum. 

_ his expense is for water alone. If the farmer plants trees and grape-vines he 
must have rabbit-proof fencing, which may cost him $10 per acre additional. Com- 
paratively few new settlers will be financially able to incur such expense as is nec- 
essary for a good water plant, and if they do succeed in securing their water supply 
it will be at such cost per acre that very high-priced crops must be grown and suc- — 
cessfully marketed to meet the interest on the investment to be profitable. The 
raising of the cereals and forage crops by irrigation will, therefore, be entirely out 

of the question, but if the cost of the water supply can be} reduced, the growing of 
early vegetables, fine table grapes, early fruits, raisins, prunes, and the making of 
_ wine can be made profitable. 
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inches. On the other side of the Yellowstone River a flowing well was- 
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writer has in mind is as follows : 
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“The estimates on a section of land near Mildland or Gaiosen, where the 
water in sufficient quantity has been determined by previous tests, are 
follows: * 


; + ry hdgpe 

640 acres of land, at $3 per acré......-.-----. +6 Seine ahi bm ahah apie gil eee 
Sere rence, posts, 86.15 Cents 208 ns niss Gdnind sy » le bend oiin tinkin = eigenen eeeee 105 

1,408 stays 1 x 6 (704 feet of lumber) ..- 2-2... 62-200 2-22 cee eee eee ds\e gaan 

7, 200 pounds Glidden barbed wire, at 54 cents ..... 2. eens ene ee cece 

21, 220 feet 30-inch netting, 14 inch mesh,:No. 19; wire... 2.305 ovis ee eee 

F reight BTL BANG: § asin soa nin'nie: se <'ejnin, aerke engin yng whole Me ah ane ee é 

4 gates, BUNDIES, | DATO WALE aic.« o xin ciate nie wid abi bie tun mibiell iO) pom aia le ee ae 

30 adobe. or box houses, at $150 each. ..-. 2.22 ee ees eee ene cee «dw oeloeee 

27,040 young fruit trees and freight, at 10 cents, for 160 acres........-.--- 

64,000 young rooted grape-vines, at 5 5, cents, for 160 acres,...-..\. acee bene 

Office DARUPSLIN TONNE sone wee Re sen bn Rere Se o; bajed uni ei lade hyde ss'aate ote 

Salary of superintendent three yoars, 26.6720 4. 05.5 22 ele aed ee 

~ Wages, five farm laborers two years of three hundred days, at $1.25 per day 

Surveying, freights, commissions, advertising, etc..-....---.-...-. © él ae 

Farming implements, TiVO-SUOGK, OLG.30 Jo inls: om |p db em ne bin nue AR due aie ee 


The total cost of improvement per acre will be $34.85, or p22, 307.60 for the section. 
Allof the land is put in tillable condition, but only one-half is planted in trees anc 
vines. There is a delightful uncertainty as to quantity of water obtainable, size and 
capacity of wells, windmills, and storage tanks required. The estimate will vary — by hn 
with each sectton of land used, The estimate on a certain section of land whit e A 


Seven dug wells, tunneled in water-bearing strata, at $1,200...-. +s ncy ek enne 
Seven 30-foot windmills, pumps, towers, ote., Bt.B700.. 4. < eins oie wo winimnseie i ee 

Ten storage tanks, at 2350 Iie aw ews bob yb exit hinge le wide ke ieee hy: 
Six miles of wooden flumes, etc.; 95,000 feet lumber, ait P20 wie we oak PN ae 


An average cost of $31.10 per acre for water. Adding together the cost of the im- 
provements, $22,307.60, and the cost of water supply, $19, 300, we have a total cost. 
$41,607.60, or $65.01 per acre, tht 


WELLS IN THE NORTHWEST. 


At Miles City, Mont., fourteen artesian wells have been suocueenta 
bored. The depth is from 535 feet or less. The average bore is 4 


obtained at 50 feet, the elevation being 600 feet above the river. The i 
water in these wells is chiefly used. for. garden irrigation and domestic Pan 
uses. At Helena the city is supplied from deep artesian wells... In the | 
vicinity, however, artesian water has been obtained at a depth of 160_ 
feet. It yields 200 gallons per minute, is of good, clear character, and 
is used for irrigation to a limited extent. At Billings a well over 1. 000. ye 
feet in depth is in operation. eyed oy 
Artesian water has been found and utilized by wells at Oxford, Boise — a 

City, Idaho, Pasco and Roslyn in Washington, and at Warm Springs, — be 
Oregon. 

WELLS IN UTAH. 


7 


This Territory furnishes some valuable evidence of the use of arte-.. 
sian and flowing wells in agricultural operations, but it is stated by ex- _ 4 
perts that such evidence is overestimated. The wells so far found a anes 
in some one of the basins of the ancient lake of which Great Salt La Be 
is the present remainder. In his official report to the Senate committee, — F 
Governor Thomas said : | | i 

The clay sediment from that lake makes the impervious cap of those subterranean ry a 
reservoirs, whose rims are but slightly elevated above the villages, and the reservoirs — 


are fed from the bases of the mountains where tho surface water runs over the gravel — 
débris between the mountains and the clay rim. The average depth of these Be a 
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yay ey Mires aig “Yi ah 12 by yt he eke ate ts Fae ee) ae ok “ae ut es 
sin mace Valley is about 100 feet, in Utah Valley 200, and in Tooele | Bs. 3 
Q Millard County a few wells have been driven with a depth of 

200 feet and a flow of one-half to 10 gallons per minute through 1} inch pipe. cin 
no solid rock is struck in driving these wells they are very liable to clog upin 
ears. The tlow in Salt Lake Valley will not average 25 gallons per minute, 
some wells far oxceed that. A well flowing 5 gallons per minute will irri- Oo 
mn acre of ground, 7 


1 County reported that artesian water can be had for all the land — a 
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1e west side of the valley. Prof. M. EK. Jones does not think that ah 
pUtah wells are of true artesian character. He said: | Wh SG setlaeag 
Utah it is very different. Tho artesian wells or basins are very large, some of 


ecupying, perhaps, 100 square miles ; but the water is obtainable only around 
edge, and when you get out to the middle of the valley, you are so far away 
he source of the.supply that you will get only about half a gallon a minute, 
1 is only enough Yor drinking purposes. We can not, therefore, depend on ar-_ 
wells in this vicinity for an increase of our water supply. "1g AA 
man UA : . 4 ; We ru. ie ii 

here are over five thousand of the small artesian or surface-llowing 


s in the Territory. Certainly 20,000 acres are now irrigated by 


%, 4 


WELLS IN NEVADA. | ; RMR 
# meaty . " ° , ° wuts f 
_ The State claims a considerable area of artesian waters. From a 
‘report made by the State board of reclamation, after a reference tothe 
large number of mineral springs in the State, the following is quoted: 
Sea | 








van 
evada occupies a prominent place as amineral-spring State; both hotand cold = | 
ngs are found in every county. The warm and hot springs are found mainly in a 
nection with geological fault-lines or fractures of the strata. Can we not, from 
1ese facts, reasonably conclude that the sinking of artesian wells would not only be | | 
isable, but that the probabilities of obtaining large streams of water therefrom “a e 
reat? PAs pO 
rey y e. . . . . . > " 
_ There were, in 1838, sixty-five wells sunk in our State, ranging in depth from 109 
_ to 310 feet, twenty-five of which wore 6 inches in diameter, averaging in flow about 
— 20 gallons per minute. ; jee 
ers he others have a diameter of 3 and 4 inches, and vary in flow from 11} to 33 gallons 
f, “ inute, , . > . ~ 
Rake: [From surveyor-general’s report, 1887-’88. ] . Pee oe? ie 
LAA al 
Ca CL Pe INTAGT RE he 
Artesian wells—1888. | PSU eh 
County. Flowin a Pik 
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Three counties, Storey, White Pine, and Washoe, have no wells to re- 
port. It is claimed that the following areas are underlaid with artesian — 
water, which may be made available for irrigation : | 7: Red 














County. Valley. Bal ont byt 

Eurek senor Pies ee ee eee re wee Mid ee ha? : 
po Tea el alae a Grubb, Monitor, and Antelope .....-......--.-.-. pee a 
Sole Se Newark /2 AT oh a See ; Oy a 
NMR Re tes coke soc ck ks awake nw Pahrimp ict. cose Mien sult) less edoded Reo eee eee 1, 150 aes ‘ 
That is, a total of 1,888,000 acres. The number of springs (mineral) a 
reported in Nevada is 115. There are also a large number of non- a 
inineralized springs, Some of which are of large size. One is reported, = 
the water from which irrigates 2,500 acres of land. een. 

IN CALIFORNIA. eae xe 


A large number of artesian and flowing wells are developed in this — ae 
State, and they are extensively used in agriculture and horticulture eas 
for irrigation. The wells whose waters rise to the surface, flowing 
probably from the primary and secondary water beds, are very nu- 
merous in the foot-hills, central valley, and bay regions of the State. ieee s 
They irrigate all gardens and considerable areas of orchard. In the Gree 
coast counties south of San Francisco such wells are common ; theirs ow 
sources being everywhere accessible. In the eastern sections or rims 
of the San Joaquin, San Fernando, San Bernardino, and other valleys, _ Sa 
on the Mohave Desert, and along the edge of the Colorado Desert, ar- 
tesian and flowing water belts have been extensively developed. Some = oa 
of them are of large extent and considerable volume. InTulareand a 
Kern Counties there are large districts supplied entirely by artesian — Pas 
water. Some of the wells are of great volume. One at Delano, Kern 
County, for example, is reported as capable of irrigating for alfalfa and — ye 
grain some 20,000 acres. Used for fruit land, then, the duty would be 
nearly double. ae 

‘Tn the San Fernando Basin, in both Los Angeles and San Bernardino 
Counties there are already nearly two hundred wells developed forirri- ~~ 
gation use. They play an important part in Riverside and its related eS 





colonies; at Chino, where 20,000 acres are irrigated by them; at Ro- 
mona, Cucamonga, Temescal, Vivienda, and in fact are found in all the at, 
irrigated areas, colony lands, ranches, or small holdings. - Brae rs. 
The San Bernardino Basin is important as a well region, over five — BENT 
hundred being made use of for irrigation purposes. At Old Riverside* — aoa 
there are fifteen wells in use, flowing 300 miner’s inches a second. An oa 
average flow of 20 miner’s inches per second is sufficient for 1 aere. er 
tw ey 5 as mys ’ uy 
5 *“THE SAN BERNARDINO BASIN. J é tava 
[From Hall’s Irrigation in Southern California. ] * ie 3 as 

The water supply for the pipe-line works is derived and expected to be derived ae 

_ from artesian wells in the San Bernardino basin, at a point three quarters of a mile g ea 
south of the river bank, and about 1} miles east of Warm Creek mouth. The ground 2 
elevation here is about 995 feet above the sea, about 115 feet above the highest point zie hp 
in, and 180 feet above the general elevation of the central portion of Riverside town. = ae 
Here on a plat of 74acres, just within the recognized lower limit of the artesian basin, = aN y 


and near to the famous Hunt artesian spring, seven artesian wells, each 11 inches in +p i 
diameter, have been bored, six of them to depths varying from 111 to 120 feet, and | . 
one to a depth of 215 feet. Their flow ranges from 18 to 28 miner’s inches to the well, 
and the total supply is 163 miner’s inches. The work of boring other wells is in prog- 
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omy of water now practiced by small storage tanks and pipe dis- 
‘ ution it is quite certain that the area of duty 1 may be easily doubled. 
The one thousand artesian wells now flowing in southern California 
therefore have an irrigated service of at least 5,000 acres. # 


in ¢ drainage of the arterial veins and basins. The seasonal ebb and 


ITS RAINFALL AND ARTERIAL DRAINAGE. 


It isa known fact that along the upper edge of the plain—at Highlands, near the 
extreme eastern end of the valley, at Etiwanda farther west, and other places, where 
bservations have been made—the rainfall is about double that which is found on the 
plains but a few miles away. And so, precipitation is not here affected so much by 
altitude as by the présence of the wall-like mass of mountains which obstructs the 
ovements of the clouds, and holds them until they bank up'to the point of releas- 
ing their vapors. | 

_ Speaking now only of that portion of the mountains within San Bernardino County, 
th the exception of the region lying on the sides of San Bernardino peak and Gray- 
ck, drained respectively by Mill Creek and the Santa Ana River, and the region ont. 
which comes Lytle Creek, all of the mountain catchment areas are such as shed 
eir waters with remarkable promptitude. The drain slopes are exceedingly steep, 
ftentimes, in the main cations even, 200 to 300 feet per mile; and on the “southern 
CO of the range, although in the caions there is a wooded growth, those accumu- 
ions of vegetable molds and soils which are recognized as holding waters, and 
ing them out in the form of surface drainages, are limited i in extent. 

At some time, in the geological history of this county, it has been subjected to an 
immensely greater Yr rainfall than it receives at present; such that enormous torrents, 
‘comparatively speaking, have come out of these mountain cations, and piled great 
masses of bowlders and gravels before them. The principal streams have built ver- 
itable ridges far out into the plain in front of their cation mouths, which slope not 
only forward, but sideways; and looking at the base of the mountain across the val- 
’s base, with hills out upon which the streams come, and valleys i in between. The 
reads of these ridges, next the cations are, of course, composed of specially permeable 
G ae which extends up into the cafions, filling the deep bed-rock cuttings with 








Pegated. The wells are located sf 50-foot spaces in two aide Ties 50 to 200 fot 


by) means of small flumes into a shallow, masonry-lined, circular reser voir 30. feet in 
- diameter, across which is an overflow weir, and over this the water drops in a thin 
“sheet, thus becoming somewhat aerated before entering the pipe. 
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: apart. Their waters, received into a little cement basim around each well, are collected 


The iverage flow per alii in this basin has heen estimated at over — 
such inches, making a service of 24 acres per well. With the careful — 


ot volume i in these wells is Une regular and marked, in amount. 


‘ley from south to nor th, one sees the profile of the plain as it rests against the mount- — 


oe Summary. 
ee j ery . 
‘ae . Aver- 
; Group. No. RES age | Flow. 
$ depth. 
| Miner’s 
yo can Pnches.| Feet. | inches. 
I NC Sa pe ete vs tkcc ks woccscnccectacaneccceess 2 q 110 135 
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masses of broken matter, ranging from sand grains up to rocks of many tons weight. 


Into such beds a large portion of the waters of these streams sink, and percolating — 
through the interstices, and running through the openings in the débris, find entrance _ 
into the old channels of former streams in the permeable layers under the plain, long | 
since closed over by layers of material less permeable and which have become closely — 


cemented. Such is the source of artesian waters which are found to rise in the bot-— 
toms of the basins throughout the country. The San Bernardino valley, or basin as 
we have called it, is a very well marked formation of this class. Again, the land at 


the foot of the great Cucamonga plain and resting against the Coast Range, which is _ 2 } 


herein called the Rincon basin, is another such formation. } 

Into the San Bernardino basin from the west a part of the waters of Lytle Creek 
find passage through gravels, which it has deposited in channels here and there at 
different periods in its existence, and which are more or less permeable. A large part — 
of those of the Cajon pass stream sink ‘farther up, and find their lodgment also in the 
artesian strata of this basin. From the east the Santa Ana river comes through a 
wide cation, filled, no one knows how deep, with such débris; and a share of its 
waters contribute also by this means to the artesian supply. While the streams like 


City Creek, Twin Creeks, Devil’s Cation, and others, which come to the valley atits 


northern edge, seldom ever course beyond a few hundred yards into the plain, and 
there sink to the same great receptacle—the subterranean gravel-filled channels. 


The artesian basin of the Rincon and Chino is fed by the sinking waters of San — 
Antonio, Cucamonga, and other cations which run into the upper edge of the Cuca- © 


monga plain, 10 miles or more away, and 1,000 feet higher. While the uprising of | 
waters in the neighborhood of Pomona is but their liberation from some old channels 


and beds of San Antonio Creek on their way down under the plain towards the Rin- 
con. 


The arterial drainage of this whole country is one everywhere complicated by the e 


artesian feature thus outlined. The Santa Ana River sinks and rises, and sinks again 


rapidly in its course, and receives tributaries under ground, so that it would be diffi- 


cult to identify waters rising below with those which have sunk at any specified 


locality above. It is the main drainage way of all this country, however, and the — 


entire arterial drainage output of the great San Bernardino Valley, speaking now of 
the whole region which has just been described, and not of San Bernardino basin 


alone, is probably by way of the Santa Ana Cation above or beneath its sands, through — 


the Coast Range. 


IN SAN DIEGO COUNTY. 


The Upper San Jacinto Valley, in San Diego County, is the only basin: oe 


explored. The limits of the artesian belt have been well defined by 
borings, and comprise about 10,000 acres. There are now one hundred 
and nine flowing wells, and as yet the flow of existing wells has been 
slightly, if at all, affected by the new ones: 


The characteristics of all the artesian basins of southern California are here repro-_ 
duced. The water-bearing strata are six or more in number, and lie at a depth of 
from 12 to 500 feet below the surface. They are not uniformly distributed over the 
area of the belt; that is to say, they apparently follow old ‘river channels, whose 
courses are not clearly traced out, and there is a measure of uncertainty in boring a 
well as to which of the water-bearing strata will be encountered. The generality of 
the wells bored are about 200 feet in depth. Some of them have the strong flow of 
20 to 50 miner’s inches. The head of pressure forces the water to heights varying 
from 5 to 18 feet from the surface, and it is customary to control the flow by extend- 
ing the casing or pi pe a short distance higher than the water will rise, and tap it 
again when the water is required by a valve on the side near the surface, a con- 
venient arrangement. Attempts have been made to strike flowing water on the 
Lower San Jacinto plains, at various places, without success. 


IN COLORADO. 


A very marked artesian basin is that of which Denver is the center, — 
There are about four hundred wells within its limits, of which about 
Sixty are returned as used in irrigation service. The area under them | 
iS unreported at present, but it is known to be of considerable extent. 
Other development is in progress in the State. 







ey 


y 


¢ 

if: 7S 
: 

1. ae 
+" ea 

ae fe 


> wh 
whe 


are 
vee 


She 


bet £ J 
} rents 


ey a 


a | ) Bay ) a3 . - ‘ 


THE USE-OF WELL WATERS. 


{ 


105 





. IN WYOMING. 


On Laramie Plains, artesian water has been struck. Some thirty | 
_ wells are developed. There are other developments under way and 
_ great hopes are entertained of the future economic value of artesian 
-_-water in this State. 

— No sachdevelopment has yet been had in New Mexico and Arizona, 
_ yet the indications are excellent. 
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Big 4 THE USE OF WELL WATERS. 
Prof. George E. Culver, of the State University, Vermillion, 8S. Dak., 


_ who serves the United States artesian well investigation as its Dakota 


ooo j A ; F : J : 
geologist, has made some calculations of value in relation to the use of 
__~ water in irrigation, which are given here: 


One inch of rainfall gives 860 barrels to the arce. 

i One inch of rainfall gives 550,400 barrels to the section. 

One inch of rainfall gives 19,814,000 barrels to the township. . 
_. The average rainfall of the Missouri valley is abont 20 inches, probably a little more 
_ ___ in the region under discussion. Multiplying the number in the above table by 20, we 
have the following results: 

_ ~+Pwenty inches of rainfall gives 17,200 barrels to the acre. 
ae) ‘Twenty inches of rainfall gives 1,100,800 barrels to the section. 
_ ‘Twenty inches of rainfall gives 39,628,800 barrels to the township. 
____ Suppose it is desirable to double this amount by means of wells, and suppose a well 
flowing 100 barrels a minute be taken as a standard. Such a well furnishes: 
___ One hundred barrels a minute, 6,000 barrels an hour, 144,000 barrels per day, 
2,560,000 barrels per year. 
i, _ Making the division, we find that it would require seven such wells in each town- 

_ ship, provided that all the water is used in the township, none escaping to the lower 
levels. It is not probable that this latter would be true. Nor is it believed that it 

would be necessary to double the present rainfall. One-half that amount under con- 
trol would be ample. 
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__ _ Director Powell, of the U. S. Geological Survey, presented to the 
Senate Committee on Irrigation, in offering data as to wells already ° 


‘ 


quoted, the following views: 
rit | ECONOMIC LIMITATION ACCORDING TO DIRECTOR POWELL. * 


Artesian reservoirs can never furnish waters for agriculture on a scale of sufficient 
magnitude to be considered as an important source of supply. The amount of waters 
which porous rocks will supply is always very insignificant compared with the amount 

- necessary for irrigating any great tract of land. More than half the agriculture of ( — 
the world is dependent on irrigation. Of this, a very insignificant amount depends 
~~ on artesian wells. There are wells here and there in Europe, Asia, Africa, and 
America, and in some of the great islands, but altogether they furnish a very small 
amonnt of water for agriculture. If all the artesian wells used for irrigation in the 
_-___-world were assembled in Dakota they would not irrigate a county of land. But 
_ there are other serious reasons why the attention of the people of the great plains 
should not be directed too confidently to this resource. It is the experience with ar- 
___ tesian wells everywhere throughout the world that if too many are bored in any ba- 
sin all are destroyed thereby. In the northern Illinois district, it was hoped that the 
“ay _ great city of Chicago could be supplied with water for domestic purposes by artesian 
_ ~~ wells, but experimentation proved that, while a few good wells could be secured, a 
«great number was impossible; that the supply of water would be absolutely inade- 
F quate for the wants of the city ; and so the authorities were compelled to resort to 
the lake for their supply. Now, to irrigate the site of the city of Chicago would take 
nore water than to supply it for domestic purposes; so that the artesian wells of 
Se that district would be entirely inadequate to irrigate an area as large as the city, or 
~~: perhaps one-fifth or even one-tenth of the area. Some years ago it was pointed out 
_ that the city of Denver and the region round about was the site of an artesian basin. 
The first well site proved to be very valuable, and the desire to secure water for do- 

mestic purposes therefrom led to their multiplication. More than three hundred have | 
- now been bored, and gradually with the progress of the boring the collapse of the 
wells has resulted, and now all the wells have to pumped; there is little or no 
| flowing water from them. These instances might be multiplied all over the world, 
es ey and the experience of mankind entirely testifies that it would be unwise to encourage 
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the people of any district of country to depend upon artesian waters for irrigationon 
any large scale for farming. Waters for domestic purposes, for irrigating gardens, 
and for supplying stock ranches may thus be obtained in many regions, and the sap- 
ply of water that can thus be furnished is of value ; but when considered asa source tt ae 
for agriculture, for the cultivation of fields and large tracts of country, itwillalways = 
be inadequate ; and it is unwise to encourage any people to engage in agriculture on 
a largescale and depend on irrigation from artesian wells. Sy See 
Por the district of which T am now speaking, extending from the British tothe . 
Mexican line ina broad belt across the plains on both sides of the hundredth me- 
ridian, the people will ultimately be compelled to depend upon another souree of 
supply, and one so important that in comparison therewith the artesian supply sinks — sy 
into insignificance and seems hardly to be worthy the mention. I refer to the use of _ tate 
the storm waters. One-third of the agriculture carried on by irrigation throughoub = 
the world is prosecuted by the storage and use of storm waters, and the experience of 
mankind in this respect is replete with lessons that can not be neglected. The region 
to which this is especially applicable is the subhumid region. It differs from what — 
I have called the arid region in that it generally has a greater rain-fall, distributed = 
more evenly over the country, as it is not interrupted by great mountains where the * sey 
precipitation is concentrated, having from 15 to 22 inches of rain-fall in the average 
year; sometimes more, sometimes less. There are many years when agriculture is 
prosperous without irrigation; there are others when it fails without an artificial = 
supply of water. Gradually with the progress of agricultural development it is pos- 
_ sible to cover the country with storage basins, or tanks as they are usually termed, 
in which water may be held to be used in seasons of drought. By this means the sae 
farmers may be able to tide over the dry years, and farmin g may be made prosperous 
and highly remunerative thereby from year to year. It is in this direction thatthe 
attention of the people of that region should be tarned. There is another source of | 


' ae 


water for that country of far greater limportance than that of artesian fountains, but 
far less than that of the storm waters. I refer to sand reservoirs along the channels _ 


of the streams, especially of the great rivers. In that region of country the stream 
valleys are often great beds of sand, into which sinks the water which comes from the; Jaa 

_ distant mountains, and into which sink the storm waters that come from the adjacent == 
- hills. Experience in other countries shows that this source of supply is worthy of | 
consideration, and the experiments now in progress in the Arkansas Valley givein- 
dications of like character. 


REASON FOR AN INQUIRY. ee 
The need is imperative and the investigation one that should be car: -) 


ried on even if appropriations are net made for the full topographical-—— ay 
geological surveys alleged to be so absolutely necessary. Therejisan 
immense area under cultivation in the arid sections of the world, the bre 
waters for fructifying which are drawn from wells and painfully dis. 7 
tributed by the most primitive use of man and animal power. It:has ; 
been estimated that in British India alone 20,000 wells are used fore 
agricultural irrigation. An estimate has been made that the areas SO 
watered support at least twenty million persons. Ceylon, Japan, China, — 
Persia, all settled portions of Central Asia, the entire plateau region 
of Arabia (in which there is not a single surface stream and on whieh 
several millions live, in comparative prosperity for an Asiatic people), 
Syria, large portions of northern Africa, from Egypt to Moroceo, are 
all largely irrigated by water supplies drawn from wells. It is: subject — 
that has never been investigated, but even a cursory examination will _ 
Satisfy an inquirer that at least fifty million persons are supported from 
agriculture carried on by means of the use of wells in irrigation. Pre 
It is quite certain that there is no occasion to dogmatize in advance 
of systematic examination for or against the economic value in arid 
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agriculture of wells and underflow waters, artesian or otherwise. plete 
AS ra 
THE STORAGE OF WATER. Je 
The engineering questions involved in the distribution of the waters 


“in sight,” in the preparation for and process of storing andimpounding 
of the high altitude supplies—snow, storm, and torrential—now largely’ 
lost in the ground, and in the subsequent distribution are not go in- rasec 
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54 Be oivea dau “geientific ” in character that the « plain ” people may not 
ae understand them when properly informed. 
‘ In regard to high altitude work it must be borne in mind that what 
we now really know of the precipitation over the whole of this region 
ai ~ relates more to the valleys and the table-land than to any other part. 
s _ All meteorological or weather service reports have been simply for the 
_ purposes of local trade and traffic. We have had no system of ob- 
servations of a definite and distinct character in regard to the mountain 
_ ranges. The rain chart presented in the last census by Mr. Gannet, 
Re and which has been improved by later observations, shows the only 
ey record that of rain-fall definitely from the ninety-eighth degree to the 
Pacific Ocean will range from 54 inches at certain points, as at Yuma 
a and on the Colorado Desert, or going from the east to the west, from 
_ 20 inches down to 8 and 9 in the basin, and up again to 18 and 20 or 
& D4. on the Pacific coast. It is known as a matter of fact, though not 
___ as arecorded series of observations, that the rain-fall and snow pre- 
cipitation on the mountains is from 30 to 60 inches in excess of what 
x itis in the valleys below. The average snow-fall-on the Sierras will 
_ be from 60 to 70 feet of loose snow, giving us on the basis of 11 inches 
of snow to 1 of water from 5 to 6 cubic feet of water. All, or nearly 
all, of this water runs to waste. At least 40 per cent. of it passes 
away in evaporation, and the remainder into the ground. Probably 
the largest. portion disappears below. 
~~ - The United States Irrigation Survey reports up to the close of 1889 
the storage capacity of reservoir sites so far surveyed to be as follows 
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see, Locality. Uapacity. | Delivery. 
‘ee : 

eee fae = Siti. aie 

ss oy Acre-feet. | Acre-feet. 
IN PE et Te Se ak Skt. seo cc cine adseGas caasscaseeneedeavcnedecserse 228, 200 334, 200 
Sta REL ee ets SY eee kU. oe hee we oc dee so keemde come qecbsgedee ees se 445, 000 55, 000 
xi MAL AVOESLOI WV YOUNIDNG 1.80 oo oe oan cect te scene ncn esnccwnnwereseccsances 1, 500, 000 3, 220, 000 
atk. CERI EME ens oe At. Sk isk Aida Kl oesace ooettls icaduae UB NER AT SONS Sanne ae 715, 500 2, 165, 500 
= a aa Ee TIES SEIS AR oe SEI AINE SSO Nig RE Ort 8 62) 800 56, 300 
Bus ASO or ee er Dat he ARR ee Prats 2,951,500 | 5, 831, 000 
A ope 


ae - - From the Paeicnt made hatoue the Senate committee bathe Di- 


. rector of the Geological Survey of the total amount of lands “ selected ” 
-__ as irrigable in the following States and ‘Territories, the following fig- 
--—-_—s ures (in acres) are given : 
Seer Montana .........--..--... aren Us GAY ein SIS NP Set 11, 500, 000 
SE ISIS IS Rte nae ne 10, 900, 000 
=f ERAS SE SG oa wn ea 2, 200, 000 

24, 600, 000 





Segregated” as irrigable : 
OES TC GS SS SE SS fe OO eA a 1, 800, 000 
New Mexico, on the Rio Grande and Rio Grande Valley.. 5, 200, 000 

-—_————_ 7, 000, 000 











See Bere ati yep ea yes Seri St NT Es 31, 600, 000 
emer 4 FOREST TREES AND THEIR CONSERVATION. 


The subject of forestry is a part of the investigation of the question 
of the irrigation of the arid region and its importance can not be over- 
% rated, for “itis the discovery of anew continent, by knowledge, skill, sei- 
vt ence, andart.” Po ossessing 75,000,000 acres of fore sts, little or no atten- 
i tion has been paid to the subject until ver y lately, and that only tenta- 
tively, by Congress. Our forests are wasted by fire and neglect, which 
_by a judicious “and economical management could be conserved and in- 
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7 : ‘ 7 
creased, and by their conservation and increase humidity will f low iA 
with new areas of rain. Trees act as a protection trom the dry winds, 
and when planted and cultivated in narrow belts of timber shelte 
crop from the wind-break and lower the rate of evaporation. “fi 

‘The following table, condensed from the report of Mr. B. EK. Fert ow, 
chief of forestry division in the Department of Agriculture, approxi- 
nates the ratio of mountain land and plains and gives the forest area: 


<i 


Rocky Mountain region. 





Total, | Peaae as 
forest. 


' Monnt- 


3 A Plains. 
Area aang ains 











hae’ 


it 
é 
? 


Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles. 


CEU OLS She fey Ge) ee A ea Oo a ee PN mares 145, 776 54, 776 91, 000 26, 285 24,810 
ET AEE MES SASS Sg ay IR TPN -»« | 100,200 | 61,129 | 39,070 16, 625 . 
EOS Ge a Net SRA SO is ee RR lk 100,366 | 78,466] 21,900] 12, 060 

Oa TOS TRE Bape 0 La 122, 500 75, 510 46, 990 12, 500 











468, 842 ~ 269, 881 | 198, 960 67, 470 








SUMMARY. 














Square ae 
miles. Acres. RF 
See. 
‘+ Phi 
Pee van tae FOTESE eek se a a Oe wae ona teeetc odes Ney le vacant a ae 60, 075 38, 448, 000 — 


DP aeh aout 198,960 | 127,334,400 — 
eee 269, 881 | 172, 723, 840 


468,842 | 300, 058, 880. 


67,470 | 43,180, 800 





Mountain forests equal 22.23 per cent. of mountain area. acta 

Mountain forests equal 92 per cent. of total forest. ae 

Little has been done in forestry planting. From the same report of — 
the chief of the forestry division the following condensed Statement _ 
shows the number of entries under the timber-culture : ae 


Total number of acres entered from 1873 to 1888, inclusive.......--.. ! 38, 958, 558. 45, re 
Total number of acres entered from 1873 to 1888, inclusive, final proof 0 
and entry could have been made in 1888 or earlier...... Chea bam. sees 9,346, 661, 03) | 


Total number of acres on which final proof was made, or 8 per cent. of 


parse BOB cal tte oe kt nude. sates Oi abc.) ene 784, 037503) 
puoml number of pores planted ..........0... 00 784, 037—16=49, 002. 
Total number of trees declared to have been planted and cultivated..... 38,076,350 
or less than one tree for each acre entered for timber culture, wat Mite 


The valuable report of B. EB. Fernow, chief of forestry division of bt 
the Department of Agriculture, bristles with facts upon this most im- 
portant subject, the handmaid of practical irrigation. yi ae 

The intimate relation of the forests to the water Supply necessary for 
irrigation will soon force itself upon the consideration of those living in _ 
the Rocky Mountain region, and it is well set forth in a recent state-— 
ment of Mr. Nettleton, State engineer of Colorado, who says: 


It is estimated that 60 inches of water fall annually on the eastern slope of the 
Nocky Mountains in the form of snow and rain; 80 per cent. of this falls during the 
winter and spring months. That whieh falls late in the autumn and early in winter 
is most available for irrigation, as it becomes solid, almost like ice, and melts slowly 
under the summer’s sun, affording a steady flow through the irrigating season. Snows — 
falling in late spring melt rapidly, and the waters run down the rivers unused. Al 
_ though about fifty mountain peaks in Colorado reach an elevation of over 14,000 feet, 
yet the suow nearly all disappears every season, Small quantities only remaining in 
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— small patches here and there. On this account there are at present no glaciers in 
_ the Rocky Mountains. The cold mountains condense the moisturein the country ad- 
_ jacent, thereby robbing the plains of their quota of moisture. : 
__. Hence the necessity for irrigation. It is quite easy to foretell the probable amount 
of water for irrigation purposes for the coming season by watching the amount ot 
__snow-fall in the mountains. 
Farmers living from 20 to 30 miles from the mountains, or where they can watch 
__ the snow-fall on the main range of the mountains, have learned to gauge their crops 
by the time the snow falls and the quantity. If the snow falls early, they expect 
water for late crops. If the snow falls pringipally in the spring months, they fear 
short water in summer and fall, and plant or sow accordingly. ‘ 
There can be no doubt about the intluence that cutting or burning the timber on 
the mountains has on the flow of our streams. They will on this account become 
“more intermittent in their flow, which is a drawback to the irrigation interests of the 
_ State. The preservation of the mountain forests should be encouraged. 


To sum up simply, then; the questions concerned and issues involved 
in the reclamation of our arid West, may be stated in the following 
propositions : 

_ First, The use of the rain-fall in what are properly known as rain 


_ suitable plants, especially those with long tap roots. 

_ Second. The exhaustion of the supply furnished by rivers and creeks 
in their passage through the drains, by means of irrigation works, such 
as are already in extensive use. Most of our streams can be used up to 
the full amount of their annual discharge. 

Third. The enlargement of the existing supply by the storage at 
higher elevations of water which passes away in spring floods. The 
building of numerous catch-basins throughout the plains to save the 
rain-fall which is wasted, so far as the lands near by are concerned, will 
add greatly in the supply furnished by running streams. There are 
natural depressions everywhere which can be utilized at very slight cost, 


_ the supply of the city, without pumping or much expense, is so furnished 
from a small stream nearly dry in summer. The utilization of surface 
‘eee water does not exhaust the supply for irrigation. The application in- 
— _— volves waste. The fugitive waters sinking into tbe ground pass into 
_ the depressions which make the water-ways, and gradually swell the 
scanty streams at lower levels, or course their way toward the sea 
through the sands below the river beds. Thus a part of the water of 
irrigation canals is gathered a second time to do the work of irrigation. 


ei and with entire immunity from risks of dangerous floods. Congress has 
__ already surveys to ascertain the most available sites and methods for 
accomplishing this plan. 

a 2 Fourth. The sinking of galleries or tunnels below the surface of 
oA streams, even when they are practically dry, and utilizing by canals 
Bi the underground currents. Pure filtered water at Cheyenne, Wyo., for 


Beta Fifth. By the use of stationary pumps of sufficient power, in lifting 
oe such underground currents to the surface from bed-rock, for applica- 
tion to surrounding lands. 

Bees Sixth. By artesian wells, which have hitherto proved too expensive 


for use in irrigation. 
To these six may be added the small storage or farm tank system, 
which can be effectually utilized on our plains region. 


belts, by the most effective methods of cultivation, and the selection of | 
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IRRIGATION CONSTRUCTION. 


I 3 3 PLANS, PROJECTS, SYSTEMS, WORKS, FORMS, CONTRACTS, AND MAN- 
: AGEMENT, PRESEN r AND PROSPECTIVE. 



























BAG Dee. 


PROJECT FOR A DAM ON SALT RIVER, ARIZONA. 
o : 


Mazatzal range cuts oT veted the Upper Salt River. it aia a big 
canon, with mountains on each side 1,500 feet high. The slope is one 


eastward 16 miles on the Salt River, where it boxes again in the Sierra 
? ucha. For the first 2 miles from the mouth of Tonto Creek, point of 

RS onstruction already suggested, the average width is 2,640 feet, and the 
_ average depth would be 180 feet, calling “the proposed dam "980 feet 
igh. The next 24 miles opens out into a valley, the average width 
being 2 miles and depth 140 feet. The river then narrows up at Steam- 


it - 
Pee 
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with an average anticipated depth of 130 feet. Then above the Steam- 
and the average depth will be 70 “fest. Tonto Creek, with a width of 


~ ample space at a box canon coming in from the south, where a waste- 
_ weir could be built, so that the river, when it arrived at a certain height, 


‘tad 


_be stored to reclaim all the desert mesa land lying north of the Gili 


“reservoir several times. Tt is our belief also hat Be the selection of 
_ suitable reservoir sites along the Gila, water enough can be stored to 
reclaim all the lands south thereof in this county. The Agua Fria, 
where it enters the Salt River Valley, in the dryest season carries a 
N stream of several thousand inches of water. If properly utilized there 
a sufficie ent in this river to irrigate al bhe cysts some 4 5, awe acres, lying 


THE: PROPOSED PANTANO RESERVOIRS. 


s Be tinigin ver FP. W. Oury, of Tucson, Ariz., outlines an extensive project 
A dams, reservoir, and diverting, at a point on the Southern Paciie 
a Railroad, a few miles from Tucson. He says: 

 Loeation.—The sites for the proposed dams are located on the water-course com- 


F ie “monly known as the Pantano Wash. Daw No, 1 is situated at the junction of the 
| Cienega and Davidson’s Canon, about 23 miles southeast of the city of Tucson, where 


ME 


Mr. Wm. M. Breckenridge, county surveyor of Maricopa, presented 
plan to the Senate Pomumnibiee, He said the location Settled on As at 


. boat hock, 45 miles above, so that it is only a quarter of a mile wide, | 


boat Rock passage for the next 104 miles the average width is 2 miles, - 


might run over that and not into the dam. By it, enough water can 


; to one; that is, perpendicular for 100 feet. The water is thrown back ~ 


‘14 miles, could be made to obtain an average depth of 86 feet. There is — 


- ‘River between Phoenix and the Colorado ae: at Yuma. Sumicient® i 
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still stand the ruins of the Cienega station on the old overland stage route. About 

5 miles down the cafion, where the Southern Pacific Railroad track leaves the edge — 

of the wash to go onto the mesa, is the site for Dam No.2. Dam No. 3 isstill farther — 

down, about 2 miles from the preceding one. 

Water supply.—Water runs throughout the year as far down as Dam No. 2, but in 
such small quantities as not to be a very important factor as a source of supply.  —— 
Hence, it must depend on the freshets which come along this water-course, caused 
by the rain-fall over the country which it drains and which occur during the rainy 
seasons, summer and winter. 

Drainage.—The Pantano Wash rises in a range of low mountains about 50 miles 
southeast of Tucson, known as the ‘‘Canelas,” and runs, with innumerable bends and 
crooks, in a northwesterly direction, until it empties, near Fort Lowell, into the 
hillito Creek ; thence westerly until it reaches the Santa Cruz River. It thus drains: 

a portion of all the mountains in eastern and southeastern Pima County, with the 
exception of the Patagonias. We shall refer, however, only to that. portion of the : 
water-shed, the water from which flows into the Pantano Wash above the points — 
selected as sites for dams. . 

Keservoir sites.—In examining the San Pedro Valley there are but two points where 
reservoirs can be built to an advantage: 

First. On the lower portion of the valley, at a point where the foot-hills come close 
together, with solid rock upon each side and bottom. This is known as the Nigger 
Ben place, and is about 15 miles below or north of the town of Benson, where a dam 
350 feet in length and 40 feet high will overflow an area of a mile square and aver- 
age 10 feet deep, or a storage capacity of 278,784,000 cubic feet. The area of bottom- ted 

land and low table-land that could be irrigated by the construction of this dam 
would be in Cochise County over 3,000. 

The second reservoir site on the valley, 14 miles above Charleston, and 26 miles 
above Benson, where the foot-hills come down to the river forming solid rock banks 
for over a hundred feet high, where a dam 60 feet in height and 400 feet long would 
store over 300,000,000 cubic feet of water. ma 

There are several places along this valley where there are broad stretches of almost 
level bottom-lands where under-ground dams (that is, trenches at right angles to the 
valley cut to bed-rock or clay and filled with concrete) could be placed, that would 
raise the under-ground current to such a point that thousands of acres could be 
brought under cultivation without irrigation and save the expense of ditches and 
the great loss by evaporation. 

A cursory glance at the eroded condition of the banks of the San Pedro will convince 
a person at once that vast bodies of water run down thiscafion. Great dykes of hard : 
rock have literally been cut through by the water, large cotton-wood trees have been . 
uprooted and carried down the stream, railroad ties, bridge timbers, iron bolts, and ; 
even steel rails are to be found miles away from where they were originally placed. 
So great was the damage done to the track of the Southern Pacific Railroad yearly 
that the company had, for the sake of economy, at great expense, to elevate its road 
beyond the reach of the waters from this wash. At a point where the cafion is over 
200 feet wide water marks from a recent freshet still remain which are 20 feet. above 
the lowest point of the channel. These are conclusive proofs of the fact that enor- 
mous quantities of waters flow to waste annually, whereas if it could be properly 
stored in a system of reservoirs it would be sufficient to irrigate thousands of acres 
of land which are now worthless, and which would forever remain so unless reclaimed pes 
by the waters from this cafion, because the topography of the country would not lin 
permit its being brought from any other stream or wash. > Yee 

Dams.—No. 1.—At this point a large dyke of hard voleanie rock crops out on the left - 
bank, continues on the surface until it reaches the bed of the creek, then sinks be- 
neath the sandy bottom, to appear again on the right bank of the main channel. At i 
the extreme right end of the dam is also to be found solid rock, so that this dam, if wis 
constructed, would have three natural and solid abutments upon which to rest, . 
namely, one on each end and one in the middle. Besides, the indications are such 
that bed-rock can not be far distant from the surface of the sand. Therefore at 
this point a very strong dam could easily be built and, as we shall see afterwards, at 
a comparatively moderate cost. , 

The total length of thisdam is 1,052 feet, and its greatest height is 67.5 feet. Its 
heights at different points are as follows: Commencing from the left, the first 200 feet 
in length would average 20 feet, the following 50 feet would be about 45 feet high, 
the next 200 feet, being the main channel of the wash, would reach a height of 67 
feet, while the remaining 600 feet would average no more than 35 feet. 

In addition to the main dam, a smallone would have to be built. Its length is 150 
feet, and its average height through that distance would be about 6 feet. ag 

Above the site of Dam No. 1, along the Cienega Cation and for a short distance Opa 
Davidson’s Cation, the waters have worn through the sediment which they had pre- 
viously deposited, which averages 150 feet in width and 15 feet in depth. The fall of eae 
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_ SOME ARIZONA RESERVOIR PROJECTS. ett hy ene 
Cienega. Cafion in this locality is about 40 feet per mile; that of Davidson’s 

on about 50 feet per mile. The dam, then, being only about 34 feet above the 
id basin of the canons, would back the water along the Cienega Cafion for about 
@ teet, and up the Davidson Cafion for about 3,700 feet. The basin of the former _ 
hon averages about 2,000 feet in width; that of the latter about 800 feet. Hence, 
_ tospeak generaily, this dam would create two rectangular sheets of water, one 4,400 
_ by 2,000, and the other 3,700 by 800, or, more accurately, as found by survey, the 
_ water would cover in the Cienega an area of 9,160,073 square feet, or 210.3 acres to 
_ an average depth of 26.47 feet, taking into account the deep channel already spoken 
_ of. In the Davidson Cafion a lake would be formed containing an area of 2,784,340 
hin square feet—63.92 acres—having an average depth of 20.50 feet. 

_ _ Therefore the capacity of this reservoir would be equal to 299,580,795 cubic feet, or 
_ __-2,241,019,947 gallons; in other words, it wouid take a ditch with an average width of 
_ 8 feet and an average depth of 2 feet, running at the average velocity of 35.6 feet per 






minute, 365 days to empty the contents of this reservoir, it having been once filled 
'  andnomore water coming into it during the time that itis being emptied. Again, this 
_ amount of water, if spread out over a level plain, would cover 82,529 acres, or 515 one ae 
" ; - quarter sections, 1 inch deep. It has been mentioned that the waters have deposited 
sediment in the basins of both the Cienega and Davidson's Caiion; in fact, the soilin 
these basins is nothing more than this sedimentary deposit. | 
Dam No. 2.—This dam, too, would have solid abutments upon which to rest, and 
although bed-rock is not seen upon the surface in the bed of the stream it is evident 
that it is only covered by the sand. The span, besides, being so, short, this dam 
could be made not only the strongest, but the least expensive. It will be seen from 
he diagrams that its total length is 418 feet and its greatest height is 43.43 feet, and 
8 the banks on both sides are so steep, the dam will average a height of 40 feét 
_ ~ through its entire length. The fall of the wash at this point is something more than 
- 40 feet per mile; hence, the dam would back the water up stream not quite 1 mile. 
_ The basin also is comparatively narrow and therefore would not make a very large 
reservoir. According to surveys the water would cover an area of 2,923,658 square 
feet, or 67.12 acres, to an average depth of 22.37 feet. Therefore its capacity would 
er _ be €5,391,298 cubic feet, or only about one-fourth as much water as that caught by 
* DamNo.1. This is a small quantity of water, but it will be seen hereafter how this 
_ dam is an indispensable accompaniment to the success of the large dam, No. 3. 
-  . Dam No. 3.—The banks of the Pantano Wash after leaving the point for Dam No. 2 
_ are of a gravelly nature, more or less strongly cemented together. At places where 
_ the current of the main channel cuts into the sides a hard conglomerate, somewhat 
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of the nature of ‘‘caliche,” is exposed. At no point, however, do we find croppings 
of solid rock. Dam No. 3 would not have the natural rock supports of dams Nos. 1 
and 2. It is doubtful, too, whether bed-rock would be reached in the construction 
of this dam ; hence we can anticipate a loss by seepage underground. However, if a 
| tae - puddle wall of clay or some other good material were built through the sand until 
_ it reaches the conglomerate to which reference has been made, and which is quite 
_ impermeable to water, this loss could be, if not altogether stopped, at least very 
_ greatly diminished. The red sandy clay from which the Indians make their ‘ ollas” 
_ and which abounds in the mesas in the vicinity, would be a most excellent material 
__ with which to build such a puddle wall. 

The total length of this dam is 2,640 feet, or exactly one-half mile, and its greatest 
height is 73.96 feet. For 600 feet it would have an average height of about 50 feet, 
and for the remaining distance its height would average nearly 70 feet. It would 
back the water up the cafion a distance of 7,500 feet, the average width of the basin - 
being about 3,000 feet. As found by our surveys, this reservoir would extend over \ 
an area of 22,400,017 square feet, or 514.23 acres, having an average depth of 33.53 : 
| feet; that is, it would contain 752,169,384.8 cubic feet of water. It will be noted 
that this amount is over twice as much as that which the other two reservoirs would 
hold. It would take one year to discharge this amount of water through a ditch 12 
‘feet wide by 4 feet deep and running at a velocity of 29.42 feet per minute; or if 

_ this quantity of water were spread 6 inches deep over a level plain it would cover - 
34,484.26 acres, or 53.88 square miles; that is to say, it would flood a strip of level» 
—___ land 25 miles long by 24 miles wide, 6 inches deep. 










eran: / IN YUMA COUNTY, ARIZONA. 
Ropu it \ 
ody __ The most available site for a dam 100 feet in height is at a point on theriver about | 
As half a mile above the South Gila Canal Company’s head-gate. Solid blufts of dolo- 
mie mite (limestone) 111 to 125 feet above the present water-level and distant 1,595 feet 
ge. from each other are found at this point. The width of 1,595 feet given is the distance 
between the bluffs at the 100-foot flow line, or proposed top of dam. The storage 


Be capacity of the cation extending about 1} miles up the river from the dam to Oatman 
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Flat is comparatively small, for the average width on the 100-foot flow-line is b 
one-half a mile, with steep bluffs on either side. __ Bee NK: 
_ Above this one-half mile point the bottoms widen out to an average width of | 
miles for 3 miles, forming what is called Oatman Flat, with an area of 4.7 square 
miles on the 100-foot contour. At the head of Oatman Flat the bottoms narrow to 
about three-quarters of a mile, and then widen out and form Cottonwood Flat, the 
main storage basin, with a length of 8 miles and a width of 4} miles, withan area of __ 
35.2 square miles. About 2 miles above the head of Cottonwood Flat, at Rock Isl- 
ands, the bottom narrows to a width of about 2,000 feet, including an island 500 feeb 
wide, and above this point they again widen to 3 miles. The length of this basin 
will be 83 miles, with an area of 83 square miles. "phe Ae 
The depth of the water at the lower Rock Island will be 40 feet. The average fall 
in the river from this point to the dam, some 14 miles by the river channel, is 4.3 feet — You 
-perimile. The river has a much greater grade above the Rock Islands. Y Oreo 
The distance from the islands to Gila Bend is about20 miles, The totalareaofthe 
three basins is as follows: Rt 


Square miles. 


eOM AME IAb Vee oD el vedas dog cede ak bubs Uo nmle Guan Seen en 7~ chee Pe 
Baveenmood lat cose ee Die es Oe ea vor cae 30; Bee 
Gila Bond Plat... 2c. 12-2502. ee open ee eee eee cn ence encle as count euch 

Total flowage (with 100-foot dam)........-...........sss-ss-0e-a sed gnu aeean 


As there will be considerable evaporation from a body of water in thishotsummer  __ 
climate, estimated at half an inch a day for six months, equal to 7} feet, 1 assume 
the average available depth to be 35 feet, which with an area of 43.4 square miles __ 
will store 47,227,009,600 cubic feet. This will give a daily supply for six months of race tg 
262,372,200 cubic feet, equal to 151,835 miners’ inches of the California standard. = 

The proposed storage reservoir is situated on the Gila River about 100 milesnorth-' 
east of the town of Yuma and a few miles east of the boundary line of the county, —__ 
At this point the river is subject to heavy floods that will insure the filling of the 
reservoir every winter and spring, the heavy flow lasting until the Ist of May. Sebi be 

About the Ist of June the works would be called upon to make good the diminish- — vie 
ing supply in the Gila. This draft would be at its maximum in July and August. __ 
The evaporation in this climate is very great, but the engineer has allowed amply for 
the losses thereby incurred. The depth of evaporation in inches averaged for every Sia 
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month in the year, as shown by the Signal Service records at Yuma, is as follows: ve 
Inches. Inches. 
PEM BIN TCs asada aig Glin aie iw dlink 44 J Anigusts.hcusc se cbd om be eee eo) LO, Qi eas 
PI SEATPADY Olas t Gip dol dm wig letn'e's anil ='e 5.2 | September ......- 2 0.4 i Oe pee Bye ae 
Me ae ond RS Spcnn atalcae'h é cdaun'e = 6.61 October -i. 22-82 = ve baa pe « Yo 2a 
COE Ub oN She" Bipee gla ll Be ee Oe 9.6 | November......02 6. icccs saan 55:4 ee 
Oy 2 Gh ee i a 9.6 | December 2. -..s-ces 5 deeeien ae 4: O Aes 
SARNIA, Sate Wek LD Piece wine's die ue w 12.6 — 
LT sys AE SA ie TOR Oe Lwlhd Total 2: 22%. snake 987 a 
The rain-fall is practically insignificant. The monthly fall ininches, averaged for —_—_ 
eleven years, is given herewith : hs ae 
Inches. Incher. hee 
MEV A oo, Loe ah eiie i) daliwh pid 0.403 | August: '...--.cecece ance aces chi mnie 
OEMEREY Ct Dy eels Sccmle cose bees 0.532 | September ....... web ovine eee 0.060 | 
MEA Aerob else, ptelitiaiets (Sod plcie 0.217 | Octobersi. 0025.2 .scks eee ee 0.124) ar 
11 So Wg aD Ag RE a as TP Ol 0. 120.| November. .o¥.. J-0dss 40s een 0.180 
Be ene sks at rp ad fe male alee SF yl 0.062.) December. ...4):.. 5 uodec scene «= OL A403 eae 
PPO serie a ta JG a Sed win ied = 2 Inappreciable : wee aT. 
Pemeogee 0 SUE Staak mk ok We daehieb vet 0. 155 Total ..\2. 5250600 7c 2. {Oe eye ‘i 


The drainage basin supplying the river is known to be enormous and its service con- 
stant during certain months. At the lowest rate of calenlation in usein California— 
1 inch to 4 acres—the amount of water stored would suffice to irrigate over 600,000 
acres. Rock suitable for the construction of a masonry damis found in unlimited 
quantities adjacent to the proposed site. Elsewhere we have endeavored to show 
that large and constant water supplies are imperatively needed. While it is true 
that the several canals along the Gila cover considerable areas, it is also true thatthe | , 
Oatman Cafion reservoir will bring very much larger tractsunder control, and, there- 
fore, au increased population, much larger property valuation, vastly augmented ag-— Bee 
ricultural output, and consequently greater prosperity. With storage works ofthe o 
described capacity a permanent summer supply of water could be relied upon to thors fF 
oughly irrigate most of the accessible arable land in southern Yuma County lying be- Bir 
low the reservoir, and thus remove the present cause of non-developmient of this fertile — i 
section. It has been explained that about 25 per cent. of the valley 1 and is overflowed — 
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the river during certain regular periods. The establisnment of such works would | 
30 reclaim the bottoms by storing the surplus water that would otherwise, at such 
ns, flood the surface, and do great injury. is 
NCLUSION.—With this report a topographical map, drawn by Mr. Lewis A.) 
8, C. K., is submitted, showing the entire lower Gila Valley from Oatman Cation 2. 
vestward to the Colorado River, and also all the lands between the Gila River and 
he Sonora frontier. Two lines are drawn, the tirst indicating the extent of the area ‘ 
vt would be capable of producing at least one crop of ceréals or forage each year, 
upposing the dam to contain 25 feet of water. This second line shows the limit of — Bi. 
he fruit belt, but the area between these two lines will be valuable for the raising . 
all forage plants, sugar-beets, etc. Below their junction all the land shown will ead 
available. The varied topographical features are faithfully and intelligently de- 
neated and will greatly assist in a correct understanding of the subject treated in | 
ese pages, Are 
he vast importance of the inquiries set in motion by the Senaturial committee, 
their direct bearing upon our own surroundings, are fully understood by the peo- 
ple of Yuma County, who highly appreciate the opportunity of placing before their © 


|g 
rs, 


distinguished visitors such data concerning the quantity and quality of the lands, 
pe necessity and future possibilities of irrigation, the number and extent of canals, ee 

the rivers and water supply, the climate and its influence upon the early maturity of 
rops, the products, the transportation facilities, and finally, the need of water- — 
__ storage reservoirs and selection of appropriate sites as, it is hoped, may meet their» 
purposes. If this has been accomplished, the citizens’ executive committee will con- ee 
sider their duty as satisfactorily performed. (Saat 


That the western portion of valley or bottom lands of the Colorado 

River, properly irrigated, can be made one of the finest farming sections 

of the United States is no lopger a question among those who have in- 
estigated the subject. A Digest 

In the Annual Report of Indian Affairs in Arizona, 1867, I find the_ 


The experiences of this season haye proved beyond doubt, were evidence on the 
__ subject still wanting, the thorough capability of the lands.of the Colorado River Val- ye 
. Bele ‘for all the purposes of agriculture in every case where water can be made to reach ei 
 thesurface. To depend upon the annual overtlow is somewhat hazardous, for lands x 
reached by it one year may not be again for several, or they may be so deeply sub- 
merged as to be unavailable for planting during the season. There are thousands of f 
vcres in the reservation which the overflow from the river never reaches, but which oy 
the artificial application of water would render as productive as any of the lands 
that are naturally overflowed. 


THE SWEEPW ATER DAM, SAN DIEGO COUNTY, CAL.™ 
By JAMES D. SCHUYLER, M. Am. Soc. C. E. 


_ The question of an adequate water supply for irrigation as well as for the domestic 
We use of cities and towns is one which in San Diego County, Cal., necessarily involves 
"storage reservoirs. The streams of the county are of an intermittent character. The 
-——s mountain ranges in which they head and from which they flow to the coast do not — 
«1 generally exceed 6,000 to 6,500 feet in elevation—an altitude too low in the latitude 
of San Diego to maintain perpetual snow upon their summits, or even to retain such 
proportion of the water precipitation as comes in the form of snow (not usually more — 
than 10 per cent.) for more than a few days or weeks. As a result the streams are i 
torrential in winter and carry large volumes of wafer, but in summer and fall, when Vite 
most needed for irrigation, are almost dry for 20 to 30 miles of their lower course, with ans" 
he exception of certain seasons of such unusual rain-fall that no irrigation 18 re- 
quired—seasons that come at rare intervals. Ordinarily the streams In summerreverse 
mf | the usual order of nature, and are largest at the small end, and to get a water supply 
«the engineer must either go far back into the mountains and gather together a num- 
ber of small living streams and springs and pipe them out long distances, or con- 
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struct dam and storage reservoirs to retain the winter floods. Fortunately nature has 








Sat ~ *Summarized from ‘Transactions of the American Society of Civil Service Engi- 
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compensated for the existing conditions by providing numerous favorable sites forsuch  —__ 
construction, and every stream of importance in the county has available sites for 

storage dams of large capacity. A number of water companies are engaged in pre- : 
' paring for extensive works of this character, which, when completed, will provide  —— 
irrigation facilities for several hundred thousand acres of land otherwise unproduc- 
tive. ss a 

This era of development was inaugurated but recently, and the first completed — ~ 
work of the character is the Sweetwater Dam and Reservoir and extensive pipe sys- 
tem reaching out from it. ae 

The circumstances which led to the building of the dam were that the San Diego 
Land and Town Company (a first cousin of the Atchison, Topeka and Santa Fé Rail-— 
way) owned a large body of fertile and desirable mesa and valley lands bordering on 
San Diego Bay, adjacent to San Diego on the south, which were unsalable without 
water to irrigate them. These lands constitute the greater part of the ‘‘ Rancho de- 
la Nacion,” including the town site of National City, which also languished with ; 
thirst. The Sweetwater River passes nearly through the center of the lands, and is ‘ 
of the nature described—intermittent in flow, at least for many miles above its 
mouth. ; . 

The first storm or two of the rainy season is absorbed by the thirsty earth, and the © 
stream generally does not begin flowing into the bay until late in December orin » 
January. After each heavy storm thereafter its volume will reach 500 to 1,000 cubic _ 
feet per second for a few days, and within a fortnight recede to 10 cubic feet per _ 
second. se 

The last severe storms of the rainy season are usually in March, and the flow of — 
the stream will generally dwindle to 1 or 2 cubic feet per second by June 1, which 
amount may be maintained through the remainder of the year, but not always. The 
large supply running to waste each year, followed by months of scarcity, naturally 
suggested storage, and the first cation above the mouth of the stream was selected as 
the place to accomplish the object. This narrow gorge, 7 miles east of the bay, is a 
deep and narrow cut, half a mile in length, through a dike of trap rock or trachyte 
that intersected the valley of the Sweetwater, leaving above it a broad level valley - 
some 3 miles long, one-quarter to three-quarters of a mile in width. This is the site — 
of the reservoir formed by, the dam built at the head of the gorge. Pe sk 

The construction of this dam was decided upon and work begun in November, 1886. 
The original plan designed was a narrow wall of concrete masonry, 50 feet high, 10 
feet wide at bottom, 3 feet on top, arched up-stream. On the upper side an embank- — 
ment of loose earth was to be filled in against the masonry wall to its full height. 
After two months’ work had developed the character of the design, the plan was dis- —— 
approved by the management, and the writer was called upon to design a suitable 
structure and execute its construction. Some $35,000 had already been expended, 
and in order to utilize as much of the old work as possible the new structure was _ 
planned to rest upon and incase the foundations already laid. This decision influ- | 
enced to some extent the radius of the arch of the new dam, as well as its position | 
relative to the axis of the cafion, and the location of the anchorage on the sides. In 
other words, to avoid throwing away the work already done, the new work was 
adapted to the old in a way that ultimately increased the length of the dam on the 
crest somewhat more than would have been necessary by shifting the point of radius 
to one side of the central axis of the cafion, and making thé radius somewhat shorter 
than it otherwise would have been. An engineer is sometimes driven to adaptations 
of this sort against his judgment, to save, or to give the appearance of saving, the 
pockets of his employers. 

The modifications of the original plan were radical ones. The combination of earth — 
and masonry was rejected, as it seemed to the writer that water alone was sufficiently 
heavy for the masonry wall to support without adding the last straw on the camel’s 
back, of a mass of saturated earth. A gravity profile was adopted, and rubble 
masonry formed of blocks of stone up to 4 tons weight was substituted for bastard 
concrete composed of cement mortar, with small stones rammed into it, which had 
been previously used. So much of the old plan was retained, however, as to form an — 
embankment 50 feet wide on top, 10 to 15 feet high across the cafion, against the face 
of the wall, but clay well rammed in layers was substituted for the silt and quick- 
sand loosely dumped, with which the dam was formerly being made. The object of . 
this clay filling was to cut off possible seams in the bed rock underneath the dam La 
and reduce the pressure on the structure. The top of the embankment is 70 feet 
below the top of the dam. Beas ee 

The foundation.—After the bowlders, sand, and gravel had been stripped from the _ 
base of the dam on either side of the old work, the bed-rock was fouvd to be very 
irregular in surface, presenting the appearance of a number of pyramids and cones — 
thrown heterogeneously together, but bound solidly in one mass and well polished 
by attrition. The rock was very close in texture and exceedingly hard. No attempt 
was made to cutout the bed in the level benches, as the unevenness of the bottom, as 
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nature left it, gave the assurance that whatever movement might occur in the struct- 
ure built on such a base there could be no possibility of its slipping or sliding on the 
_ base. Wherever there were seams in the rock they were invariably occupied by roots, 
_ and the excavation was carried down till the seams pinched out and the roots disap- 
_ peared. The rock was then thoroughly scrubbed by hand, and a thin grout of pure 
cement applied with brooms, filling the minutest crevices and angles in the rock, be- 
_ fore starting the masonry. 

_ The side walls of the caiion required more excavation to reach a satisfactory anchor- 
age than the bottom. The north side was composed of shattered rock scored with 
innumerable seams filled with red clay. In this material the excavation was carried 
to a depth (perpendicular to the slope) of 20 to 25 feet before a solid ledge free from 
seams was encountered. This ledge lay with a slope nearly parallel with the surface 
__ slope, and in direction so nearly parallel to the radial line of the curve of the dam 
_ that it could not have been better placed to receive the arch thrust and formed 4 
__ naturalskew-back. This was carefully stripped and treated with cement grout in the 
-——s game - manner as the base. 

The abutment on the south side was against the end of a dike of trap-rock, cross- 
_ __ ing over the hills to the south in a direction nearly parallel to a line passing through 
_ the center of radius and dipping westward at an angle of about 10 degrees from the 
vertical. After cutting into the face of this rock 5 to 10 feet all seamy, loose mate- 
rial was stripped away, and a bedding that was deemed sufficiently good was ob- 
' tained, although the rock was not as free from seams nor as solid in mass as the north 
- abutment. However, the entire foundation is an admirable one, of rock in place 
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The plan.—The original height of 50 feet was arbitrarily adopted at the beginning 


of the work, without any special investigation of the quantity of water to be stored 
| by a dam of that height, but was ‘‘ guessed”.to be sufficient for present necessities, 
and the estimate of its cost was considered to be about the limit of the expenditure 
the company cared to make on an experimental scheme. There was an immediate 
and pressing need for water, the rainy season was passing, and it was desired to get 
-—-—s« up a part of the structure as rapidly as possible in order to catch a partial supply for 
the coming summer. Accordingly, in compliance with this desire, the foundation 

was rapidly laid and the structure hurriedly carried up to a point where it was safe 
to begin catchment. The base of the dam was laid with a width of 36 feet, and at a 

height of about 15 feet above the lowest course it was drawn in to a thickness of 
_ 24 feet. At this level (whose elevation above tide is 140 feet) the lowest pipes pass 

~ through the dam. Above this level the structure was carried to a height of 45 feet, 
z with a top width of 5 feet, base as stated of 24 feet, face batter (up-stream) of 1 to 6. 
- In anticipation of a probable addition to the height of the dam in future, the back 

was built in three steps, to give an opportunity of bonding the new work to the old. 
The profile of this portion of the structure is shown in Plate XXX: It was a gravity 
_ profile, whose line of pressure passed within the inner third of the base. It was con- 
- structed in arch form, convex to the stream, on a radius of 225 feet on the face line 


..- at top. 

Be, Bering construction the stream was carried in a conduit 30 inches square through 
the masonry near the bottom of the original creek bed. But one storm of the season 
___ of 1886-87 (a dry one) swelled the creek sufficiently to exceed the capacity of this 
a - conduit, and then it rose and ran over the top of the masonry for two days only, with- 
-—  outinjury. This occurred February 14 and 15, 1887, when the flow reached a maxi- 
—~— mum of about 500 cubic feet per second. The gate at the upper end of the conduit 
-___was finally closed April 20, 1887, and the conduit was filled solid with masonry from 
ms below. From that time until June 1, the catchment was about 80,000,000 gallons. 


By the 1st of June the structure, as planned, was completed to the height of 60 feet 
above the bottom, 10 feet higher than the height originally contemplated. It. con- 
tained about 7,500 cubic yards of masonry and had cost, all told (including the pre- 
__ liminary’experiments), about $100,000. Meantime, surveys of the reservoir basin and 
* _-water-shed had developed the fact that the 60-foot dam would impound 1,221,000,000 
ni gallons, whereas its extension to 90 feet in height would give a capacity of nearly 
five times that quantity, or 5,882,000,000 gallons, Also that the area of the water- 

- shed tributary to the dam is about 186 square miles, of which one-third is above an 
elevation of 3,000 feet, and between that elevation and 6,500 feet. The water-shed 
a” was evidently ample to justify the hope that the greater reservoir would be filled 
m4 almost every year of ordinary rain-fall. ‘The increased volume of water stored would 
-—-«80 largely extend the utility of the works, and give so considerable increase in secur- 
a ity against the disasters following a severe drought, that the increased expense of ex- 
: tending the height of the dam while the working force and plant were on the ground 
— __—s and fully organized, seemed to be immediately justifiable, These arguments were 

embodied in a report, which was favorably considered by the directors of the com- 
_ pany, and orders were given, about a fortnight before the 60-foot dam was com- 
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This somewhat extended account of the growth of the enterprise from cat coded’ ee 


to6 was carried to within 6 feet of the top; thence to the top of the parapet wall, — YY 
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nings is necessary to an understanding of the causes that led to the building of the ie : 
structure in two sectioos rather than asamass. ‘The fact is that the work was nearly — ¥ 
half done before all the conditions were thoroughly understood—conditions which — 
ordinarily in works of such magnitude and importance are known, studied, and ex: zi 
haustively discussed preliminary to the beginning of any work whatever, ; 
In designing the plan of the higher structure , greater reliance was placed upon the © 
arched form than in the lower “dam, then appro: ching completion. The profile — 
adopted wasone which theoretically gave stability by its own gravity, but without — 
as large a factor of safety. The line “of pressure falls about the center of the lower tt 
third. It was reasoned that, as the foundation was as near perfection as can be gen- — 5 
erally found, apprehension on that score was unnecessary—and the source of the xi a 
failure of such of the great masonry dams of the world as have given way-—insecure ee 


sie 
Mfoundation—need not be regarded as a factor in this case. If one can imagine a +e Ri 


7 


monolith to be carved in the form of a true arch, of such weight and dimension that — 
any section of it is capable of withstanding the pressure of quiet water against it to” 
its full height, without sliding or overturning, and such a monolith be firmly wedged — 
between the rock-bound walls of a narrow e: vnon, the possibility of its being ruptured, — 
displaced, or destroyed from water pressure alone can not readily be conceived. | Now, 
if by the useof rich cement mortar and the best of building stone a structure be — 
formed of the same dimensions and in the same position, which in time becomes vir- — 
tually a monolith, based on the firmest of bed-rock, its stability must be odnetiee 
assuring to the mind, 
The dimensions : dopted were the following: Base, 46 feet; top thickness, 12 feet ; 

height, 90 feet; radius of arch, 222 feet on line of face at top. The face batter of i 


vertical. The batter on the back started at the top with 1 to 3 for 28 feet; thence 1 
to 4 for 32 feet; thence 1 to 6 to the coping. eS 
The construction.—When the new work was begun at the base of the completed — 
structure, special care was taken to secure a perfect footing for the toe. Whenthe — 
foundation was stripped it was found that there was a slight leakage at various a 
points along the bottom of the masonry, amounting altogether to about 10,000 Bey 
jons daily. The only perceptible leakage through the masonry was along the sides — 
of the waste conduit, which had been recently filled in, although there were moist 
spots all along near the bottom. fis 
All the leakage was entirely cut off by the new work, although it was necessary 
to carry up small well-holes alongside the old masonry to within ‘about 15 feet of the 
level of the water surface in the reservoir, and keep them pumped out, before it was 
safe to close them entirely. Water was standing in the reservoir ata height of about — 
35 feet above the base of the dam, and the small quantity of leakage, and the ease with | 
which it was stopped, was considered a favorable test of the superior quality of the 

masonry. 

The stone used was of two grades, a dark blue and a gray metamorphic rock, im- 
pregnated with iron. The gray stone is full of minute quartz crystals, and is of 
slightly less specific gravity than the blue stone, which carries more iron. It was 
obtained from a quarry opened in the face of a vertical cliff over 100 feet high, situ- mi 
ated 800 feet below the dam. It has no well-defined cleavage, and broke out. in jo 
irregular masses, although generally having one or more tolerably smooth faces. 
Numerous tests of its specific gravity gave its weight as 175 to 200 pounds per cubic 
foot. The average weight of the m: asOnry in place was estimated at 164 pounds per yas 
cubic foot, which was the value used in the calculation of stability and strains. ie. 

Portland cement of the best obtainable quality was used in the proportion of one i 
part of cement to three parts of sharp river sand. For the upper 4 feet next tothe  __ 
water a richer mixture of one to two was used. The sand was clean, sharp, and On 
the most suitable degree of coarseness to make the best of mortar. 

# * * * * * * 


The cost of the flowage tract for the reservoir is not included in the above. A little 
over one-half the land cost $16,426.93. The remainder is in litigation under an_ 
action of condemnation. A San Diego jury, under the stimulus of ‘‘ boom” prices, 
awarded the owner $280 an acre, or a little over $100,000 for land, one-third of which? 
was worthless, and the remainder unimproved, This judgment is being contested be- 


. y 





fore the Supreme Court. The clearing and erubbing of about 300 acres of the reser- : ee 
voir basin cost $10,808.46. . Phe 5 

The wasteway.—This important adjunct to the dam was carefully considered and roar it 
proportioned to carry the probable maximum flow of the stream that may be pre-_ a5 a 


sented for discharge, with a full reservoir. It is located at the south end of the’ aie * 
structure, aud is 40 feet in length by 5 feet in depth, divided into eight bays of 5 feet — 

each. ‘These bays are formed Dy piers of masonry, set at right angles to the flow, and ey 

provided with recesses on the upper face, in which loose flash-boards of 2-inch plank . me 
rest on an incline of 35 degrees from the vertical. Any set of boards may be removed — Ae 
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p to bottom, or the water may be held at successive levels from the top tothe ae 
ae ® 


m of the weir by removing the top boards all the way across. The water falling : 
the wier drops into a series of pools, 3 feet deep, which relieve the structure of 


k, and passes down an inclined plane with a fall of 1 to 10, until it is carried | ate 
from the dam a distance of 50 feet, and then plunges into the cafion below. The fiche 
city of the wasteway is about 1,500 cubic feet per second. This may beincreased 

bout 1,800 cubic feet per second by opening a 30-inch blow-off gate in the main Rr 
below the dam. BOs. 


AJ 


he inlet tower.—This structure is located 50 feet above the dam, nearly oppositeits = — 
center. It is built of masonry, with cement morter mixed two to one, plastered out- 
side and in with two coats of mortar mixed with one of sand to one of cement. Itis 
6 feet square at the base for a height of 10 feet, where its form is changed to a hexa- — 
m, with walls of a uniform thickness of 3 feet to the top. Each of the sidesofthe 
sxagon measure 3 feet on the interior face. Into the walls of the tower are builé 
ven cast-iron elbows, at an elevation of 10 feet apart from bottom to top, theupper = 
one being 10 feet below high-water line. The bell-mouths of the elbows open up- 
ward, and are ordinarily closed with a plain valve or cover of iron. Thedesignisto 
yw water from the surface at whatever stage it may be. When any-onecoverigs 
removed, a basket screen is lowered in its place, fitting closely into the mouth of the Ss 
_ elbow. Three pipes pass through the dam and enter the tower at the bottom. The ; 
two lowest pipes are of cast-iron, 14 and 18 inches in diameter respectively, and lie == 
side by side. They are encased in concrete throughont, from the tower tothe dam. - 
On top of them is built a conduit of masonry with a circular orifice 40 inches in diam- 
eter, formed of walls 30 inches in diameter, indouble arches. Thisconduit leadsfrom 
the interior of the tower to the center.of the dam, where it joins a pipe of 4-inch Neel 
boiler-iron, 36 inches in diameter, leading to the main gate immediately below the pray. oY 
am, and from this gate is carried the main pipe line down the valley. The smaller ees 
ipes are not at present used, except to supply a hydraulic ram throwing Watertothe = 
eeper’s house on the hill, 150 feet above, and to drain the tower when all the valves 
re shut. They are intended to be used for supplying a turbine and pump to throw 
rater to a higher level than the dam will now reach. Ory: 
As an illustration of the fact that masonry laid in Portland cement in the propor- | _~ 
on of two of sand to one of cement may be made water-tight with care exercisedin = 
laying, this tower, and the conduit leading from it, may be cited. When they are a) 
_ empty the pressure from the outside at present is somewhat more than 20 pounds per 
square inch on the conduit and at the bottom of the tower, and there is no leakage Mis 
) either of them. ; he + oat 
The reservoir.—Red clay soil constitutes the bed of the reservoir basin, or the major 
ortion, outside of the old river-bed and bottoms, and is of an impervious nature. — 
© following table of area and contents of reservoir is presented : ; 
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_. Contour elevation. Area. | Contents. Contour elevation. Area. | Contents. 





Wray: w Acres. Gallons. Feet. Acres. Gallons. ed 
(level of lowest outlet ESO CL oe teehee eee aan Sama 200. 77 835, 851,000 
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PEO a oulcc ce calecedes ue 43.10 BORG OUOFIE LOO oe. ac ee uke neo eceeoe 463. 80 | 3, 005,642,000  — 
ee Bee uo oie Hovclalest Tos Oro O00 200% an athens scenes wecieoiee ets 538. 94 | 3, 824, 197, 000 
a 118. 40 a SAGE OOO! Hh 210 Luteewrsea cc es ccs cuore 630. 94 | 4, 778, 549,000 
oo AAA 153. 75 DTOGILOOOF NOLO Jos aae beac sac see clears 721. 86 | 5, 882,278,000 . 











_ The table shows that 80 per cent. of the capacity of the reservoir is within the up- caf 
Dey, 30 feet of height, and that 40 per cent. is within the last 10 feet. This fact re- i 
_ duces within small limits the fluctuation of head on the mains after the reservoir is 
once filled, and constitutes one of the reasons for increasing the height of the struct- 
ire, as it enables the establishment of the probable limit of irrigation.on the lands 
below, at a line not lower than 25 to 35 feet from the top of the dam. The irrigable ee 
irea was thus largely increased, by reason of the decrease in fluctuation of deptb in | : 
_ the reservoir. ; | 
my # & * a ¥ % * | 
The distributing system.—From the dam to the lower end of the caiion, 1,600 feet, 
1¢ main pipe is 36 inches in diameter, and covered with masonry laid in lime mortar, 
astered with coment. From this point it is reduced to 30 inches diameter, and fol- 
ws the valley for 5 miles, and thence rises to the top of the Chula Vista mesa, 92 
eet above sea-level. Its entire length is 29,800 feet, and at its terminus the water 
_is divided into two 24-inch pipes, one running south 1 mile, the other west half a mile, 
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lief to the wasteway of the dam in case Beta a sudden flood which might em iee wes | 
capacity of the wasteway, or to draw off the water from the reservoir if, for any $ 
cause, if was desired to do so. 

Wrought-iron pipes were used throughout. The total length of mains and laterals 
that have been Jaid is 58 miles, with 54 miles on hand to be laid this season. They | 
are of three classes, viz, straight double riveted pipe; converse lock joint, kala- — e 
mined lap-welded tubo; ; and spiral riveted pipe. About 16 per cent. of the pipe Was » 
of the first-class, 72 per cent. of the second, and 12 per cent. of the third. 

The introduc tion of spiral pipe into the system was unfortunate, as it does not 
stand the test of transportation across the continent, and will have to. be taken up 
and specially treated to make it water-tight. It will answer very well for subirri-. 
gation, if it could be properly controlled, but as it is laid in streets and avenues that 
system is not desirable or conducive to comfort i in traveling. 

The total cost of the pipe lines was as follows: 


MUNROE tL Let Biig sis ver val od pede ihh MO ee er $301, 928. 80 


Fre ig PMC R eh wa bce Ehe wod S hilwlew Lb elaine ad ns wialk’S & Otots ies Okie cata Un eee a 39, 183.03. 
PETAL DU TION Galen uoee. OOO YON oe see ae ae Seb tue So eC Ee 6, 27106 Se 
MERTEN et Sits OL s La ee haic ed cua Sa linap bigs Saub pesme cies Cem nice eann 1, 849/620) 29 
BEREOTIOMCOOIS, OFC ss. ose ss ncn d eee ee Sle CULE SEU Ce oe ee 5 932.57. oe 
Right of way and miscellaneons expenses ...< 2... ..05 on ence once cccd bec 2, "968. 00 a 
RMPMPRIIVERT UES LSS (hk SOR ae eo toe dbla We ae Valse Ee SU SUG, tee ¥ 144, 630.78 
TObAL 2 nee cee eee wee weet eee et ee ene ween meee case lecns Jescee) Unit mm Fy 
Probable duty of the works,—One of the most interesting questions to the stock- : 
holders of the company is the result that may be reasonably expected in the way of 
irrigation from such a reservoir. The assumption is made that in average years, say ' 


three out of five, the water-shed will yield a sufficient supply to fill the reservoir, 


besides maintaining the consumption through the rainy season, thus starting on the 
irrigation season about May 1 with a full reservoir. From May 1 to October beret f° - 
is the average season of irrigation—about 150 days. Where pipe distribution is in 


use, a fair average allowance in southern California is a duty of 10 acres per miner’s 
inch (500 acres per cubic foot per second). There are instances of a much higher 
duty having been attained—a duty of even 40 acres per miner’s inch having been ac- 
complished 1 in one place. Alloting 700,000,000 gallons for the annual consumption of 
National City, and for loss by evaporation ‘d uring the summer months, the remainder 
would yield a flow of 2,000 miner’s inches per day for 200 days; with aduty of 10 ~— 
acres per inch, this amount would irrigate 20,000 acres. In the course of timeitis 
expected that a duty as high as 20 acres per inch will be reached, in which event a 
reservoir full may be extended over two years’ time, and still irrigate 20,000 acres, 
and afford a domestic supply to the town of National City. 

Water rights, giving to the purchaser simply the privilege of becoming a customer ed 
for water, have been sold on the San Diego Flume Company flume at the rate of <a 
$2,000 pe .riminers inch. At this rate the value of the irrigation supply of the reser- 
voir is $4,000,000. The construction of the works has already added a value of 
$1,500,000 to the principal tract of 5,000 acres which has been supplied with a com- 
plete system of water-pipes, and another million to the value of town property in 


National City, and lands in its immediate vicinity. 12 
hs, 

A BOLD PROJECT. | po 

It is proposed to permanently lower Tulare Lake to 15 feet below the = 
present level, which will reclaim 375,000 acres, including swamp land, 
all now under water or subject to frequent overflow. This is to be effected y 


by a canal of 12 feet average depth, which is to extend from Tulare 
Lake to a junction with the San Joaquin River at the head of naviga- _ 
tion, distance about 40 miles north from the lake. Thelineofthecanal — 
will be through the present swamp which extends north from the lake. 
The level of the river at the junction is 48 feet below the level of the 
lake, and thus affords a sufficient fall for the discharge of the surplus 
water of the lake proposed to be drained. An additional outlet is also 
aonied by a projected west side irrigation scheme, which is to take 
vater from the canal for the irrigation of over 400,000 acres of valley 
ris) the proposed canal forming, with Tulare Lake, a continuous in- 
land Ww: iter-way of over 70 miles. It is expected by its affluent discharge 
of water into the Upper San Joaquin River to soimprove navigation 
as to utilize it for heavy freight. Ress 
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VALUE OF THE PIPE SYSTEM. 


~ 


ivil Engineer F. Baton, of Los Angeles, makes the following state- 
_ ment relative to pipe service: 


The duty of our streams would be extended by extending the present ditches by 
pipe systems. Experience has taught us that by economizing the water it is not only 
_ the water that we save in seepage alone, but the distribution. The convenience that 
ou hese pipe systems offer in the distribution of water is a great economizer. We find 
that we can get along with @ half or third the water that we get in running it around 
- inditches. It was thought that the San Gabriel was being used up by irrigating 
2 2,000 acres; but it has been used since for irrigating 12,000 acres; and it can be in- 
_ creased by the pipe system. The duty of one-fiftieth of a cubic foot per second 
a throughout the valley under the pipe system would be 1 inch to 10 acres; that is, for 
vegetables and all kinds of crops. It depends altogether on the character of the soil. 
 Asoil that is well subdrained, that is composed of gravel, will require much less 
_ water. Such subsoil is a natural drain, and for that reason water will go a great deal 
farther on that kind of land than it will on an impervious subsoil. Taking the aver- 
_ ageinthe San Gabrisl Valley, with 10 inches you can irrigate all kinds of crops, orange 
is trees, and all kinds of vegetables. The cost runs from $15 to $50 per acre. The 


- more of them, and they are not so convenient as the pressure pipes. We generally 
use l6iron. It is practically the sixteenth of an inch thick. A 4-inch pipe is more 
difficult to make than a 16-inch. We put asphaltum on, but it is impossible to keep 


them closely enough to get at them all and paint them over. In ordinary soil, where 


there is no alkali, it will wear fifteen or sixteen years. I put in pipes fifteen years 
ago that are doing service now. The Pasadena pipes were 11 inches with 18 iron. 
That system was put in in 1873, and served up to this year. We have not many stor- 
age facilities up in the mountains. They are confined practically to the foot-hills 
JR and the valleys. We have to bring our water down and make our reservoirs in the 
valley. In Bear Valley the reservoir will contain 60,000,000,000 cubic feet when it is 
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cations are too precipitious. 
eae 


KERN COUNTY, CALIFORNIA, AND ITS IRRIGATION WORKS. 


The average discharge of Kern River is 2,700 cubic feet per second. 
ig ‘The maximum discharge during the rainy season and during the melt- 
ing of the mountain snow is 19,041 cubic feet per second. There are 
eight months of the maximum flow or high water, from December to 
July, inclusive. The actual discharge of Kern River the last of May, 
1883, by calculations made, was found to be equal to a depth of 14 
inches per month from the whole area or catchment of 3,445 square 
miles. This givesa depth of 3 inches per month for irrigation over 
Pes. 1,200 square miles, or 768,000 acres. The discharge is doubtless much 
# ee larger from the middle of February to April, when water is most needed 
for irrigation. By close calculation it is found that 1 cubie foot per 
second will irrigate 160 acres. 

In this valley, and mainly on. Kern Island, are more than thirty 
canals, some of them with branches and all with distributing ditches, 
and several with many, the main canals aggregating some 300 miles 
in length and covering nearly 475,000 acres, which can be irri- 
gated. About 150,000 acres are now irrigated. On these irrigated 
lands, with good care, alfalfa gives four and five crops a year, yielding 
¥3 at least 2 tons to the acre each crop, making an annual yield of 8 to 10 
tons to the acre besides affording some pasture. As a rule if is cut 
every six weeks for eight months in the year. Several years ago, when 
this irrigating system was first inaugurated, it cost 50 cents per acre to 
irrigate land. Science and art, with much study and labor, have so far 
perfected this system of irrigation that now the cost varies from 2 to 10 
___ cents per acre, as a rule averaging from 2 cents or 3 cents to 5 cents 
under favorable conditions. 
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cement pipes are not cheaper than the pressure pipes, because it requires a good many — 


it from being knocked off in Spots, and those spots rust there. We can not inspect 


fully developed, and I am told there are a number of similar ones up there; but the 
; I j 
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The canal of the Kern River Water and Irrigating Compara ey 
as the Beardsley Canal, the highest on the river, being the most north-. % : 

easterly of this great system, is taken from the northerly bank inthe — 
- southeast quarter of section B T.298.,R. 28 HE. Itis 8 miles in length — ‘y % 
15 feet wide on the bottom, and 24 feet deep. It has 10 miles of dis-— s 
- tributing ditches. It appropriates 47,030 miner’s inches under a 4- inch | 
pressure, equivalent to 938 cubic feet per second. This location was | 
made December 2, 1873. heh 

The McCord Canal is taken from the northerly bank of the river in e 
the northeast quarter of section 18, T. 29 S., R. 28 KE, The main eanal- 
is 44 miles long, with three branches, having a total length of 10 miles — 
and 15 miles of ‘distributing ditches. The main canal is 20 feet wide — 
on the bottom and 2 and 3 feet deep. This, with the Beardsley, is the 
means of supply for that portion of the district above the Calloway — is 
Canal. It appropriates 5,000 inches, equivalent to 100 cubic feet per 
second. This location was made March 20, 1875. 

The Calloway Canal belongs to the Kern River Land and Canal - 
Company, and is the largest and most important in the system. Tbe 
comes out of the northerly bank of the river a short distance above the - 
Southern Pacific Railroad Company’s bridge, in the southeast Ree ‘a 
section 13, T. 298., R. 27 E. It is 32 miles long, 80 feet wide on the — 
- bottom, and 120 on the surface, with banks 7 feet high and 10 to16 
feet wide on top, with inside slope of 4 to 1, and outside 2to1. On et 
the west bank there is a delightful driveway the full length. It has— 
a depth of about 6 feet. The grade is eight-tenths of a foot per mile. 
In 30 miles it crosses Poso Creek by means of a weir 150 feet in length, 
built in the bed of the creek, and connecting at either end with the — eee 
lower bank of the canal. This arrangement admits of the use of the dt 
winter waters of Poso Creek by diverting, them into the canal. It has WER 
some sixty-five distributing ditches, from 8 to 20 feet wide on the bottom, ~ na 
- ‘averaging 16 feet, and from 1 to 9 miles lon g, the aggregatelength being 
about 150 miles. These branches have banks 34 feet high, intended fou: Gane 
3 feet of water, with slopes 3 to 1, and a grade of 1,8; feet per miley. es 
giving to each a capacity of 196,%5 , cubie feet per second. The impor- 
_ tance of this canal is seen when we state that it covers about 200,000 — be 
acres of land. The head-gate at the point of diversion from the river é 
is 100 feet long, built of pelea iumber, 6 by 6 struts, 4 by 6 side ae 
posts, and 2-inch flooring. The foundation is 20 feet wide up anddown — 
the stream, and has three rows of sheet piling, 4 by 8 Oregon pine, © 
driven to a depth of from 12 to 16 feet, with intermediate or anchor 
piles of the same dimensions and material to which the sills, 4 by 8, — ie 
redwood are spiked. There are 25 bays, and the gate-boards are 2 by _ shi 
6 redwood. The top of the gate is 8 feet from the floor. The gate — t a; 
extends from the right bank out into the stream, and is conmcted with — 
the weir by an artificial abutment. The weir extends from this abut- — Bis 
ment southerly across the river, and is 400 feet long, being of similar ~ 
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construction to the head-gate, the only difference being that the gate-- 
boards are twice as long, reaching across the bays. By means.of the 
gate-boards, which are movable, the water is under complete control, re 


and can be regulated at will. The Calloway appropriates 74,000 inches it ii) 
of water, equivalent to 1,476 cubic feet per second. The location Was aay 
made May 4, 1875. ei, 
The McOaftr ey Ditch, sharing the head-gate of the Calloway Canal, i) hi 
is 3 miles lon g, 7 to 8 feet wide on the bottom and is 24 feet deep. It ‘ 
irrigates the land between the Calloway and the river. The appropri- _ 
ation is 1,296 inches, equivalent to 26 cubic feet per second. The date. ae 
of location is October Jl, 1874, 





















Be nis Bite of the Emery Ditch is in the northeast quarter of 


bottom, and 2 feet deep. It appropriates 2,000 inches, equivalent to 40 
a bic fect per second. Located December 2, 1876. 
a ~The: Jones and Tuckey Ditch begins in the northeast quarter of sec- 


bottom: and 2 feet deep. The appropriation is 1, 000 inches, equivalent 
Eto 20 cubic feet per Second. Located June 24, 1876. 


| P Beaty ‘The Railroad Canal, commencing near the corner of southwest quar- 


ter of section 3 He Ws 29 S., R. 27 E., is 3,000 feet long. Itis 40 feet wide 
on the bottom, and 2 feet deep. It empties into Goose Lake slough. 
ye. Ut appropriates 31,075 inches, equivalent to 620 cubic feet per second. 
Its location dates July 24, 1874. 
The head-gate of the Wible Canal is in the northwest quarter of sec- 
tion 6, T. 30, Se KR. 27 E., and running about 1,000 teet, it discharges 
into Goose Lake Canal, and by means of this canal and Goose Lake 
slough, its waters are conveyed to the lands to be irrigated. It is 40 
feet wide on the bottom, and 2 feet deep. Its appropriation is 5,040 
. neches, and its capacity 300 cubic feet per second. Located May 1 

— 1875. 
- The property of the Goose Lake Canal Company is taken from the 
northerly bank of Kern River, in the northeast quarter of section 1, T. 
—-308., R. 26 E., and runs thence northwesterly 43 miles, emptying into 
Goose Lake slough. Flowing through this slough the water is taken 
out at different points along the slough in ditches. It is 140 feet wide 
_ on the bottom and 3 feet deep. It appropriates 90,000 ae equiva- 
mes -lent to 1,795 cubic feet per second. It wasJocated July 13, 1875. The 
’ Railroad, Wible, and Goose Lake Canals all empty into the Goose Lake 
Boneh, and use it as @ common channel to carry their waters to the 

Eegegoining lands as far down as Goose Lake, a distance of 22 miles. 

The Pioneer Canal, owned by the Pioneer Canal Company, has its 
eh head. -gate in the northeast quarter of section 1, T. 308S., R. 26 EH. It has 
2 a length westerly of 114 miles, being 60 feet wide on the bottom and 3 
feet deep. This canal flows through the entire lengh of the McClung 
i vet ranch, which is wholly irrigated by it and its principal distributing 

branch, the Pottinger Ditch, 16 feet wide. It also passes through the 
~ Buena Vista ranch, furnishing mainly its irrigating waters. Its appro- 
 priation i is 20,074 inches, equivalent to 400 cubic feet per second. This 
a canal was located April 26, 1873. 
a The head-gate of the Edwards Ditch is in the northwest quarter of 


ae 


~ section 1, T. 308., R.26 KE. Itis 2 miles long, 10 to12 feet wide on the 


‘bottom, and 1 foot deep. It appropriates 1,440 sah equivalent to 20 
4 eubie feet per second, and was located December : 21, 1874. 
‘The James and Dixon Canal is owned by the James and Dixon Canal 
a Bi@oipany. It commences in the southeast quarter of section 3, T. 308., 
| By | KR. 26 E., and runs in a westerly direction about 12 miles. It is 30 feet 





ise © eqnivalent to 279 cubic feet per second. Its location dates April 19, 
1873. 
ee ‘The Johnson Ditch is owned by the Lower New Kern River Irrigat- 
ing Company, and begins in the southeast quarter of section 3, T. 308., 
ct kee 26 EK ,a few feet below the James and Dixon Canal, with which its 
waters join in a shallow slough, a few hundred feet below. Its course 
fe is southwesterly about 4 milés. It is 30 feet wide on the bottom and 3 
Ba tebe deep. it appropriates 8,640 inches, equivalent to 172 cubic feet 
a 4 ue second. Ae was located June 12 , 1873. 
as 


ie. oe < 


ction 22, T. 29 S., R. 27 EB. It is3 miles long, 6 to 8 feet wide on the > 


tion 2, 1. 298.,R. 27 EK. It is 4 miles in length, 10 feet wide on the 


- wide on the bottom and 3 feet deep. Its appropriation is 14,000 inches, , 


> 
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The Ash Ditch is near the Johnson, and is taken from the river in 






southeast quarter of section 3, T. 308., R. 26 E., and is1 mileinlength, i 


3 feet wide on the bottom, and 2 feet deep. It has a discharging capac- — 


ity of 24 cubic feet per second. . 

The May Ditch leaves a short arm of the river in the northwest cor- 
ner of the southwest quarter of section 18, T. 308., R. 26 BE. It is 2 
miles long, 8 teet wide on the bottom, and 2 feet deep. Its appropria- 
tion is 4,000 inches, equivalent to 80 cubic feet per Second. Its location 
was made November 29, 1878. | 

The Joice Canal is taken from the river in the northeast corner of the 


southwest quarter of section 23, T.308., R. 25 EK. It is nearly 4 miles— 
long, 12 feet wide on the bottom, and 2 feet deep. It appropriates 6,250 


inches of water, equivalent to 129 cubic feet per second. Its location 
was made May 26, 1873. 

The Dixon Canal is a branch of the Joice Canal, diverting the water 
from the latter for about 24 miles, and then it branches out to the north- 


ward, irrigating lands on the borders of the reclaimed swamp-land dis- 


trict. It is 8 feet wide on the bottom and 4 feet deep. The appropria- 


tion is 3,456 inches, equivalent to 69 cubic feet per second. Its location ; 


dates April 13, 1875. | 

The foregoing canals and ditches are all on the north side of the New 
Kern River, or now Kern River proper. Those on the south side, about 
the same number, are located on both sides of Old River. The first one 
in order on the river, locating at the highest point on the. left bank of 
the stream, is the property of the Kern Island Irrigating Canal Com- 
pany, called the Kern Island Canal. ; 


It is taken from Kern River near the southeast corner of the south- 


west quarter of section 9, T. 29 S., R. 28 K., about 24 miles northeast of 
Bakersfield, through which town it passes. It is 18 miles long, with a 
width at the head-gate of 484 feet on the bottom and a depth of 4 feet. 


It terminates at Kern Lake. At Bakersfield the canal makes @ vertical — 


fall of nearly 20 feet, furnishing water power for a large flouring mill. 
This important canal has two main branches, the town branch, supply- 
ing Bakersfield and vicinity, having a length of 2 miles, and a central 
branch, diverging from the canal south of the town, and running nearly 
parallel to it, varying from one-half to 2 miles distant, for a distance of 
10 miles in a southerly direction. This branch has a width of 20 feet 


on the bottom, and a depth of 3 feet, with slopes of 3 to 1% The central 


branch has nineteen drops in the distance of 10 miles, placed at inter- 


vals of halfa mile. The Kern Island and its branches have thirty-one © 


lateral ditches, besides a connecting ditch with the Stine Canal, having 
a total length of over 80 miles. The Kern Island Canal appropriates 
20,000 inches, equivalent to 400 cubic feet per second. Its location 
dates from the latter part of 1870. i 
Next below the Kern Island is the Old South Fork Canal. It is taken 
from the river in the central northern part of the northeast quarter of 


section 17, T. 29. 8., R. 28 E., about three-fourths of a mile below the — 
head-gate of the Kern Island Canal. It runs 3 miles southwesterly into 


the bed of the Old South Fork of Kern River, in which its waters are 
conveyed to Kern Lake in a nearly southerly direction. The canal has 
a width of 26 feet on the bottom, and is from 2 to 3 feet deep. Its dis- 
tributing ditches aggregate 7 miles, one of the principal of which is the 
Cotton Ranch Ditch, irrigating 1,100 acres of alluvial bottom lands, 
north of and adjoining Bakersfield. Most* of the water diverted into 
the Old South Fork is turned into the Panama Slough, and again 


diverted below by the Panama Ditch. This canal is also used at times 
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as a feeder for the Kern Island Canal. The appropriation is 3,800 
inches, equivalent to 75 cubic feet per second, 
__ The Farmers’ Canal, owned by the Farmers’ Canal Company, takes 
___its water from the river in the northeast quarter of section 24, T.29'S., 
_ &. 27 E., about 200 feet above the Southern Pacific Railroad bridge 
- across Kern River with a 48 feet opening, fronting parallel with the 
_ river, the water entering the canal at right angles with the stream. 
‘The first artificial channel to the Panama Slough is about three-quar- 
ters ofa milein length. The total length of the main channel is about 
15 miles, consisting wholly of natural sloughs. It has 4 miles of 
, branch constructions, varying from 10 to 20 feet in width. It has 30 
 mniles of distributing ditches. The artificial channel is 50 feet wide on 
the bottom and 3 feet deep, and the natural channel varies from 20 to 
4 80 feet in width, with a depth of 6 to 10 feet, having nearly vertical 
banks. The soil through which it passes is generally a firm, clayey loam, 
and permits natural irrigation of adjacent lands by percolation. A 
great deal of this land along the old channel is thus kept constantly 
__ mnoist and requires no irrigation. It appropriates 14,400 inches, equiv- 
ts alent to 287 feet per second. Its location was made April 29, 1873. 
‘~The Castro Ditch derives its water at the junction of Old and Kern 
Rivers, in the northeast quarter of section 26, T. 2958., R. 27 E. It is 
- 16 feet wide on the bottom, 2 feet deep, and 5 miles long. It crosses 
Panama Slough, and irrigates a small amount of land east of that chan- 
— nel, The appropriation is 1,000 inches, equivalent to 20 cubic feet per 
second. 


2 ___- The Stine Canal, belonging to the Stine Canal Company, has its head- 
‘" gate also at the junction of Old and Kern Rivers, adjoining that of Cas- 
___ tro, in the northeast quarter of section 26, T. 298., R. 27 EB. It oceu- 
pies the bed of Old River for the distance of half a mile. This canal is 
« 80 feet wide on the bottom, 3 feet deep, and 15 miles long. It has two 
¥ main branches, with numerous forks, varying in width from 12 to 20 


feet on the bottom, and having an aggregate length of 325 miles, and 
414 miles of distributing ditches. It is next in importance, in this sys- 
tem, to the Kern Island Canal, and shares with the farmers’ Canal in irri- 
gating T. 30 and 31 5., R. 27 B., besides supplying water for other lands 
west andsouth. Its appropriation is 55,980 inches, equivalent to 1,117 

- cubic feet per second. It was located December 12, 1872. 
The Anderson Canal heads also in the northeast quarter of section 26, 
TT. 29 S., R. 27 H., at the junction of Old and Kern Rivers. Its head- 
gate connects with those of the Stine and Castro, and the same system 
' of wing-dams serves for all. The canal runs southwesterly 4 miles, is 
15 feet wide on the bottom, and 24 feet deep. This canal is used ex- - 
clusively for irrigating Stockdale ranch, located about 54 miles south- 
west of Bakersfield. Its appropriation is 5,057 inches, equivalent to 

; 101 cubic feet per second. The location was made October 9, 1872. 
~~ The Gates Canal, owned by the Gates Canal Company, is taken out 
s) of Kern River, in the southwest quarter of section 26, T. 29 8., R. 27 E., 
and runs in a southwesterly direction 24 miles. It is 12 feet wide on the 
bottom and 24 feetdeep. It alsois used exclusively in irrigating Stock- 
. dale ranch. [ts appropriation is 5,057 inches, equivalent to LOL cubic 
4 feet per second. This canal was located originally without record early 

in 1572, and relocated October 7, 1878. 

The Buena Vista Canal belongs to the Buena Vista Canal Company. 
Its head-gate is in the northeast quarter of section 33, T. 29 8., &. 27 
E., and runs southwesterly through Bellevue ranch, located about 8 
’ miles west of Bakersfield, Itis 13} miles long, 30 feet wide on the hot- 
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; tom, and 3 feet deep. It has numerous ditches of various: dimensic 


ond. Its location was J uly 15, 1870. 


flows through Bellevue ranch, supplying water for this ranch and all | 


October 15, 1871. 


commencing in the northwest quarter of section 6, T. 308., R. 27 B. 


- 24 miles, and is 5 feet wide on the bottom, with a depth of 14$ feet. -It 


~ miles, a is 2 feet; one-balf mile, 2% feet : and 14 miles, level; vertical — a 













































Its appropriation is 14,000 inches, equivalent to 279 cubic feet pene Beis. 


The James Canal, which is the property of the James Canal Company, 
heads in the northeast quarter of section 33, T. 298., R. 27 HE. It runs 
southwesterly 174 miles, is 60 feet wide on the bottom the first 3 miles 
and 40 feet the remainin g distance, and is 3 feet deep. This canal also 


lands still farther south and west. The amount of appropriation is” ke 
19,730 inches, equivalent to 394 cubic feet per second. Date of leoatey : a 


. The Plunkett Canal, belonging to the Plunkett Canal Company, com- 
mences in the northwest quarter of section 33, T. 29 8., BR. 27 H. Hes 4 
runs southwesterly through Bellevue ranch, and is used exe Se ; 
for it. Amountof appropriation i is 5,057 inches, equivalent to 101 eubie 
feet per second. Date of location, December 31,1872. It is 3? miles. bs 
long, 12 feet wide on the bottom, and 24 feet deep. ae 
The Meacham Canal is the property of the Meacham Canal Company, 





and flows through Bellevue ranch southwesterly about 4 miles. Itis. 
12 feet wide on the bottom and 3feet deep. Its appropriation of water — 
is 1,500 inches, equivalent to 30 cubic feet per second. | It was located — 
April 15, 1873. 

The Wilson Canal commences at a point on Kern River, near the Du 
head-gate of the Meacham Canal, in the northwest quarter of section ri ey ie 
T. 30 8. R. 27 E., and also flows. ee Bellevue ranch 24 miles in a ne ¥ 
southwesterly direction, and is 5 feet wide on the bottom and 2 rer te 
deep. It appropriates 500 inches, equivalent to 10 cubic feet per Sec. | 
ond, and was located August 15, 1874. | 

‘The Henley Canal begins i in the southeast quarter of section 9, T. 30 a 
S., R. 26 E., and runs southwesterly 24 miles. It is 3 feet A on the o 
bottom and 2 feet deep. The amount of the appropriation is 2,880 inches, — 
equivalent to 57 cubic feet per second. Its location dates J: anuary bls es 
1874. 

The Frazer Canal takes its waters out of the Kern River, in. the 
northeast quarter of section 16, T. 59 S, R. 26K. It flows southwesterly 


appropriates 2,600 inches, equivalent to 52 cubic feet per second. It was | pe He 
located April 15, 1873. oe 
The Kern Valley Water Company has two main canals for the re if “ies 
clamation of swamp land in District No, 21,in Buena Vista Slough, and — 
a distributing canal. The principal canal is that on the west side of”) 
the district, following, generally, the border of the swamp lands for a 
distance of 24 miles. At its head it is 125 feet wide on the bottom, Ue: Te 
feet deep, with sides sloping from 3 to 1 and from 7 to 1, and a grade of 


-nine-tenths of afoot per mile. The grade is very irregular, and we give — ars 


it in detail. -For one-half mile the grade is nine-tenths of a foot; Oyen Sr 
drop, 1 S, feet; 1 ‘mile, 8 feet; 2 miles, level. Hei? ah 
Below: “this main channel, a ’ parallel ‘distributing canal, 30 feet wide | ‘ PY. igh: 
on the bottom and 2 feet deep, was constructed about 10 miles long. 
On the east side of the swamp a canal about 6 miles long was con- ae 
structed for irrigation purposes, having a width on the bottom of 25feet, 
a depth of 3 to 5 feet, and side slopes of 3to1.. The appropriation ‘oft ue 
water of the Kern Valley Water Company is 100,000 inches, equivalent — one 

—t0 1,995 cubic feet per second, and its lesation dates April 7, 1877. ‘The 
Supe 
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_ _ The rains of winter and the melting snows of summer on the upper 

_ Sierra thus maintain a full flow in Kern River for about two-thirds of 

the year, the period covering the greatest demand for irrigation. Kern 

_ River has a siope through the valley of 6 to 8 feet per mile, and lies in a 

ah _ shallow, sandy bed, with banks of sandy soil 3 to 6 feet high. These are 

favorable conditions, and enable water to be taken out at almost any | 

% > point at comparatively small cost. Few permanent, costly dams, or 

ee, _ very expensive head-works have been found necessary; a simple wing- 

'_ dam of sand and brush, running out into the channel of the river at an 

at oe angle up the stream, serves every purpose, in most cases, for 

diverting water into the canals, there being only five weir extensions 

-. across the river in the whole system. 

ae _ Then, again, the slope of the irrigable lands of the valley is so great 

7 ih there is no difficulty in running canals in almost any direction over them, 

> ge nor in distributing water in the smaller ditches, or in draining it off. It | 
- is therefore peculiarly favorable for irrig ation, yet the soil is ‘too friable 

% to perinit of canals of any consider able § size taking the natural slope of 

be _ the ground without serious erosion and damage. 

= ae i The grade over these sloping plains is regulated by “drops” or weirs, 

x - placed at proper intervals, with movable weir-boards, which are also con- 

amae ‘venient sie necessary for raising water to enter distributing Cages 


_- » 
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These drops are constructed similarly to the canal head-works, and are 
characterized by an absence of ponderous gates for regulating the wa- 
ter and extreme lightness of timber used, studying the greatest econo- 
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my in material. Head-gates are a necessity when the water is taken — 


out of the river to control the admission of water to the canal. They 
are made entirely of wood, there being no stone readily accessible in 
this vicinity. The better class of these head-gates are constructed upon 
a foundation of anchor-piles driven into the sand as faras possible, with 


sheet-piling of 2-inch planks at the upper and lower sides of the struct- 


ure. 
Weirs, as before indicated, are constructed not only for drops, but 
for raising water for entering distributing ditches. Side gates are at 


the head of distributing ditches for the purpose of admitting water from 4 


the caual into such ditches. They are constructed upon the same prin- 
ciple as head-gates. 

The canal flume is the usually constructed flume for carrying one 
stream of water over another across a gulch or ravine. . 

Wing-dams are built of brush and in the river, from the lower side of 
the mouth of the canal up the stream, at an acute angle with the cur- 
rent, to turn the waters of the river into the canal. 

Waste-gates are built at the heads of canals and also along their 
course to let off any oversupply of water. Inverted siphons are put 
into canals for the purpose of carrying their waters under another 
canal. A 

A module is put into a gate or other structure for the measurement 
of water. 


i 


There are four general classes of irrigation as conducted in California. 


First: method.—Constituting irrigation of vines and trees, as prac- 
ticed in some portions of Los Angeles and San Diego counties, under 
which the water is conducted through pipes having openings at each 
different vine or tree to be irrigated, all of these small distributing pipes 


being supplied from one large pipe. ‘This of course is a highly expen- — 


sive mode of irrigation, and one which can not be practiced except 
where an exceedingly small amount of water must be utilized to the 


greatest degree possible and where the results as derived therefrom are_ 


of great benefit. 

Second method.—By building ditches at stated distances apart, the 
land being irrigated by the seepage or percolation of water through the 
soil, from one ditch to another. This method is applicable only in dis- 
tricts having a loose soil, through which the water can easily pass, and 


is not to any extent valuable for use in Kern County, where such con- _ 


ditions do not exist. ; 
Third method.—By building the ditches on the ridges or highest ground 
in the land to be irrigated, and from them running the water downhill 
and holding it back by means of small temporary checks, or, in cases 
of vines or trees, running the water downhill through plow furrows. 


This method of irrigating is well adapted to the irrigation of orchards, 


and vineyards, thereby utilizing the water to good advantage; but in 


~ 


the irrigation of grass or alfalfa Jand, or in other cases where it is de-— 


sirable to cover simultaneously a large area of land, it has been found 
to be more expensive than, and in the irrigation history of Kern County, 
has generally been supplanted by, the fourth method. 
Fourth method.—By building ditches at stated distances apart, run- 
ning downhill with the slope of the country, and between them building 
permanent levees on contour lines, the latter being distributed with the 
grade at varying distances of fall, as desired, of 6, 9, 12, 18, or 24 inches, 
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of water and where the area owned, controlled, or irrigated by any one 
aa is large. : 
The above descriptions under the first, second, and third modes of 
eu irrigation clearly indicate the manner in which the water is handled, 
and to the uninitiated no explanation is therefore needed, except as 
he connected with the fourth mode, which has most generally been adopted 
Bes in Kern County. In the second, third, and fourth modes of irrigating 
ie ‘the diversion of the water from’ the river, creek, spring, reservoir, or 


¢ other general source of supply where large areas are to be irrigated is 





a required to be made into one general conducting ditch, from which the 
_ smaller distributing ditches diverge, conducting the water to the lands 
to be irrigated. 

tl te m 
yy DIFFERENT SYSTEMS. 
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CSulevile dams are frequently constructed in California with the object 

Me oy, cutting off the subterranean flow of water in channels whose beds 
' soon become dry on the surface. It is first ascertained by sinking 
_ shafts across the channel whether water is thus passing subter raneously. 
This will be observable in some cases by floating substances traversing 
Phe shaft, but if the flow is very slow it may not be detected by this 

: means, and coloring the water with a dye will show it by a replacement 


of the colored by pure water passing through the shaft. A subterra- 
neous water flow is frequently brought to the surface by impervious, 


Strata traversing its course. Localties in which this occurs are the best 
sites for weirs. Itis not probable that such natural bars are to be found 
3 in tne plains, far removed from the source of supply, and to produce 
them artificially in such situations would necessitate very deep and 
_ probably very extended walls. The trial shafts should therefore be 

; _ made where the valley is well defined in character. 
_ Of course these submerged dams can only bring water to the surface 
_ of the channel where the latter is of sand or oravel through which the 
i _ Water would rise, forming an artesian supply. Where the surface of the 
_ bed is of sand, in which the water could be again lost, the elevated 
water would of course be diverted to an impervious channel provided 
for it. Where such subterranean water can be intercepted a comsider- 
able supply might be expected for some months after the water ceased to 
flow previous to the interception, for doubtless in many cases a con- 


to subterranean strata. 

_ Subterranean currents have also in several instances been interrupted 
ae means of tunnels run in from the surface 2,000 and 3,000 feet, the flow 
being planked to form a flume and the water then conducted to open 
ry Bete a Tunnels of this character are at Ontario and at Passadena, 

where a second tunnel was driven at a higher level, completely cutting 
_off the supply from the first enterprise. At Riverside it has been as- 
- certained that there is a large subdrainage in the low land forming the 
bank of the river. A level ‘channel for half a mile, cutting across this 
_ drainage so that the flow shall be intercepted, will give perfectly clear 
cf water, sufficient for the canal supply. Shouid half a mile not be suffi- 
cient it can be extended. 
__ -Flumes are used where it would cost considerably more to convey 
water i in an excavated channel, or where the soil is gravelly, and the loss 
5 SOY percolation would be great. Ravines are crossed by flumes or pipes. 
_ The objection urged against flumes is their continual cost for repair, and 
. danger of destruction | by fire. Where they are used, and practicable, 
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This i 18 ‘the Paka pest method of irrigating where there is an abundance 


_ siderable proportion of the rain-fall is absorbed and given off gradually 
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, they are set on a heavier grade than channels 30 to 35 feet per pass oe 


and are of proportionally smaller area than channels with less grade, _ 
They should be constructed in straight lines if possible. Curves where 


required should be carefully set out, so that the flame may discharge — 
its maximum quantity. Many can als have miles of fluming in California. 
In the ordinary style of construction sills, posts, and ties support and 
strengthen the work at every 4 feet. The posts are let into the ties and — 
sills. The sills extend 20 inches beyond the posts, to which side-braces. 
are nailed to strengthen the structure. Where flumes are not mye 
on trestles, but rest on an excavated ledge, it is desirable still to use 
the stringers, which should be placed just outside the posts, so that — 
water leaking from the sides will drop clear of them. Main supports, 


dso) 


such as trestles, are placed 8 feet apart. Planking should be vahier ae | 


redwood or heart sugar pine. te 
A flume at Riverside is 900 feet long, the section being 8 feet by 2 — 
feet 8 inches, the sills rest on concrete blocks made in situ, molds ae 
over the spot where the block is required, and concrete consolidated _ 
into it. Its greatest height is 42 feet; the total cost, $6,200; waste-— 


. 3 


gate at the upper end cost $200. This is necessary in case of repairs _ 
being required. The connection with the land at either end is 15 feet ~ 
long, with sets of flanges projecting 5 feet on either side, and a 16-inch — i 


plank underneath. The joints are covered. with a solution of asphalt 
in turpentine, which is elastic and does not crack. This protection — 


would not be necessary if carefully joined redwood were used. he 


A flume at Los Angeles, constructed by Mr. F. Eaton, is both econom- 
ical of material and strong in design. Here Oregon timber was used. 
The joints were left open one-sixteenth of an inch, and chamfered, suntan 


oe a) 


the inside swabbed with asphalt. The planks were 16 feet long, break- \ . 


ing joints at 8 feet. Cattle-troughs are made on the same plan from aa 
to 16 feet long. 


Flumes are ” often constructed, instead of small channels, where ties : : 


soil is porous and the quantity ‘of water limited. These are made of — 
three planks, in lengths about 10 feet, and butt-jointed (the joint begat 


covered and connected by a 3-inch by 1-inch piece), and are laid to a — . 


grade of 10 feet to the mile or more. Holes are made in them opposite — 
each tree or furrow that requires water, a stop is placed in the flume © 
below the length to be irrigated, and the plugs removed from the holes _ 
when the water is to be delivered. 

The Bear River Canal flume is 500 feet long, with section of 5 feet by 


st feet, and a fall of 10 feet per mile. Flumes are extensively used int any 


hilly districts for drainage across the land, and a waste flame is inserted 
opposite the drainage, permitting the water in excess of the channel’s 
capacity to escape. A flume is sometimes carried inside a larger one, 
the smaller one delivering the water at a higher level, or to ano ee 
irrigator, so that the two supplies may be kept separate. 


a 
* 


The asbestine system.—The inventors of this system hold that in ioe 


region where no rain falls during the long summer the only proper 
way to irrigate orchards, vineyards, ete., is to apply the water below 


the surface “of the ground, keeping the surface dry. Theasbestine sys- — ie 
tem consists in conducting the water in concrete pipes below the reach — 


of the plow along each row of trees. At each tree a plug is set in the 
upper side of the pipe, each plug having a small hole through which, 
and nowhere else, the water escapes, falling on the outside of the pipe — 


and being taken into the soil by capillary attraction. It saves from — e 


three- fourths to nine-tenths the water used in surface irrigation. Itis > 
under perfect control, and can be applied wherever irrigation is needed, © 
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Be There is no need of summer cultivation, either netare or after irrigat- 

2 _ing. The surface of the ground is always ‘dry i in summer, hence exempt 

_ from the unavoidable chill of surface irrigation. The soil is never ex- 

_ Cessively wet and can not bake, but remains moist, loose, and at nearly 

_ uniform temperature, promoting along summer erowth. Anything that 

4 the soil lacks as plant-food (manure, lime, etc.) can be easily, directly, 

and economically applied in liquid form. The pest of the vineyard, 

__ phyHoxera, can be thus easily reached. No grading is necessary, as the 

: : — system works as well on hill-sides and undulating land as on ground 

Bees ae ormnly sloping. | 

If, through carlessness, muddy water is let into the pipe, and sedi- 

ih “ment collects, one or more of the lower plugs can_ be taken out, and 

the water passed rapidly through. The pipes will thus be cleaned. If 
the water is kept in motion, the sediment it contains should not be de- 

4 posited. On the Briggs farm, in the Sacramento Valley, the pipes, 
% ee 4 inches in diameter, are made on the place by an ingenious machine, 

i from cement and fine gravel in the proportion of three-fourths of the 

latter to one-fourth of the former, and are laid ata depth of 20 inches 

_ down the center, between each second row of vines, with an opening for 

the escape of the water in-the upper side of the pipe every 30 feet. 

The pipe-making machine is so constructed as to travel along the 

_ trench, making and laying the pipe in one operation, after which the 

. ~~ earth is covered in with 4 guard over the vent-holes to prevent choking. 

ee . The water supply, raised when required from a neighboring stream by 

ee steam-engine and centrifugal pump, is commanded by sluice- doors at 

ee various points, to admit of the water being laid on or shut off at 
_ pleasure ; ; but excellent as the system is in theor y, Mr. Briggs has not 
yet managed to get it to work with thorough satisfaction. 

a Mr. Holt, of Riverside, has devised a different mode of letting the water 
escape from the pipes. To prevent the holes in the plugs becoming 
occasionally closed by roots finding their way into them, a section of 

about 6 inches long is cut out of the continuous pipe where the plugged 

— hole would be, and a square hoie, about 6 inches by 6 inches, sunk below 

the gap in the pipe. A tile, in the form of a saddle, 9 inches long, 

covers the gap, and the water escapes between the two surfaces. The 

i advantage of this plan is that if roots do find their way between the 

___ two faces they are easily cleaned away by cutting them. The hole below 

the gap catches any silt that may pass down the pipe. This most eco- 

- nomical system of irrigation should be especially suited to cases in which 

‘ water is very scarce, as where it is raifed by wind-power. The water 

- will spread over a circular area of 16 feet diameter in four or five hours. 
 Subirrigation is practiced largely in Japan. 

ee, Pipes and conduits.— Where water is scarce, and has to be conveyed 
Jong distances in channels excavated in the soil, exposing it to too great 
a loss, impervious channels and pipes of various kinds have been re- 

sorted to to convey it to land that was valueless without it. This has 

‘ caused the adoption of a variety of materials to render conduits imper- 

| vious and of various modes of application of water by their means. 

The following impervious conduits are used: (1) Wooden flumes; (2) 
a lined channels ; (3) wrought-iron riveted asphalted pipes ; (4) wrought- 
iron laminated asphalted pipes; (5) terra-cotta pipes; (6) cemented 
pipes; (7) asphalt pipes. 
Lined channels.—The Zanja Madre Channel at Los Angeles was lined 
__with conerete, and had a cross-section of a segment of an ellipse, with a 
diameter of 5 feet and a depth of 35 feet. The thickness of concrete was 
inches, The ingredients were hydraulic lime, two parts; clean, sharp 
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sand, three parts; pebbles, 1 inch in diameter, four parts; small stones, 


2 to 3 inches in diameter, four parts; large stone, not exceeding 5 inches 
in diameter, four parts; cost $2 per linear foot. ; 

A tunnel conveying water to Los Angeles was lined on the bottom 
with conerete 4 inches thick, forming a semicircle of 4 feet diameter. 
The cost was 75 cents per linear foot, with cement at about $4 per cask, 
Wrought-iron riveted and asphalted pipes are extensively used in Los. 


Angeles County forirrigation. They are jointed, stove-pipe fashion, and — 


when not subjected to too great pressure are set with red or white lead, 
Wrought-iron laminated asphalted pipes are made of two shelis of 


sheet-iron. These shells are made of one sheet of iron 8 feet long, — 


rolled and lapped 1 inch, and united by a composition solder. They 


are half the thickness of iron that would be necessary for the ordinary — 


sheet-iron pipe. The inner shell is telescoped into the outer shell whilst 
immersed in hot asphalt, specially prepared, giving a thickness between 


the sheets one-sixteenth of an inch, or more, if desired, thus making an: 
impassable barrier to corrosion from outside or inside. The outside and 


inside coatings are also substantial. This produces a solid shell 8 feet 


long, with an inner surface free from all excrescences. 


The pipe is also made double, of one sheet, by rolling a sheet that is pias 


twice the width of the single sheet until the edges will lap with a thick- 
ness of iron between them; the lap is riveted. This is dipped in as- 


phalt, but it can not have the intermediate lamina of asphalt, which is 
the main advantage of the laminated over the single sheet-iron pipe. 
Both these descriptions of pipes are jointed end to end, an inner sleeve | 


being fixed in the shop. In laying, the end is dipped in hot asphalt 


and an outer sleeve is also dipped and pressed on by a clamp over the: a 
point until the asphalt is set. Bends and branches are of cast-iron, as 


in the ordinary sheet-iron pipe, and the joints are made with cement. 
The 4-inch laminated pipe has been tested up to 500 pounds per square 

inch. Its price is about 25 cents per linear foot. The double-rolled 

‘pipe is about 17 cents per foot. The construction of the latter is much 


simpler, and the asphalt has been found a perfect protection from rust, 
so there is no necessity for the lamination. Terra-cotta pipes would be — 


excluded by their price, except for some special purpose, such as sew- 
erage or culverts, for use under roads, ete. Concrete pipes, where good 
sand is obtainable, and no pressure is required, are extensively used. 
At Ontario Colony, San Bernardino County, an irrigation enterprise 
has been started, which is mainly dependent on concrete pipes for con- 


veying the water from the canen. Thirty miles of 12-inch concrete pipe 


have been laid here, at a cost of about 43 cents per linear foot for mak- 
‘ing. The ingredients are cement, sand, and gravel, in the proportion 


of one of cement to four of clean, sharp sand, and gravel. The gravel - 


may be as large as half the thickness of the shell of the pipe. 
The pipes are formed in molds of sheet-iron. These consist of two 
sheet-iron cylinders, an inner and an outer, both of which can be ex- 


panded and contracted by means of a bar fixed parallel to the joint from — 


which four arms project, connected with the outer edge of the joint so as 
to close and open it. Between these cylinders is a cast-iron ring, form- 
ing the base. This cast-iron ring is shaped to mold the end of the pipe 
to form a socket. The inner cylinder or core is kept central at its base 
by being inside the cast-iron base. It is centered above by hand until 
sufficient of the concrete mixture has been consolidated around it to 
keep it so. The filling is then completed, being put in in small quanti- | 
ties at a time. and consolidated with an iron rammer, The upper end 
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oo of the pipe is shaped to form a spigot by means of a cast-iron ring that 


4 is worked round by hand. A 6-inch diameter 2-foot-long pipe is made 
at the rate of one length per minute by threé men. Only as much ofthe 
_ mixture must be made at one time as can be used within ten minutes after 
a mixing, or its setting qualities will be injured. The newly-made pipe 
- is removed from the mold or the mold from it on the drying area, the 
base being left for it to stand on until sufficiently set to handle. In 


=, 


ee other for laying. 

_ ‘The pipes made with mixture of one to four are not guarantied to 
stand pressure, but with a slight increase, and well consolidated, they 
_ will stand a considerable head. They are cheaper than any other pipes 
when suitable sand and gravel are obtainable near the site where they 
are tobe used. A continuous pipe-making machine, for making a con- 
tinuous concrete pipe in a trench excavated to the required depth for 
su irrigation, consists of a cylinder of the size of the pipe required, in 
_ which an india-rubber core is moved backwards and forwards by a lever, 
- the concrete material being thrown into a funnel fixed at right angles 
tothe pipe-making cylinder. By this means three men can make over 
- 1,000 feet of 2-inch piping in ten hours. This system is not much used. 
 Asphalt-concrete pipes are made as described for concrete pipes, and 
- are superior to them, being perfectly impervious and capable of with- 
standing much greater pressure. The proportion of sand to asphalt 
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the sand need not be limited, as in cement concrete, for the larger the 


- united by heating them so as to form a continuous pipe, as strong at 
the joints as in another part. Where the ground is yielding they are 
laid on piles driven 6 feet into the ground, and a plank Jaid on top of 
the piles upon which the pipe rests. 

The Highland Park Water-Works, Los Angeles, for irrigation and do- 
 mestic supply.—The source of the supply is the Arroyo Seco, a torrent 
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Which runs a few days only after each rain-fall, and springs, yielding 
ee _ during the dry months about .08 cubic feet per second. There are 400 
acres supplied by the system, which must necessarily depend for its ir- 


__ rigation on the flood flow; hence a storage reservoir is necessary of suf- 
ficient capacity to store the rain-fall as it occurs, to be applied to the 
land during the intervals of dry weather, which through the rainy season 
average about fifteen days each. Allowing 2 inches depth as the mini- 
oe mum for each irrigation, 400 acres would require eighteen and one- 
‘seventh million gallons. The reservoir capacity is 20,000,000 gallons, 
_. and is connected with the main pipe, so that any excess over the dis- 
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tribution flows into the reservoir, and of course when the supply from. 
___ the source is less than the pressure from the reservoir the distribution 


_ receives the water from the latter. The reservoir is therefore the head 
cone to which the supply pressure is due unless the reservoir main valve be 
_ closed, when the head at the source would furnish the pressure. 
This system is capable of supplying 12 inches depth of water over the 
400 aeres during the year, in addition to the rain-fall, which averages 
12 inches, and falls between the months of November and May. ‘The 
land thus receives 24 inches depth of water, which is ample in this 
country for inost products required, excepting oranges and alfalfa. The 
‘main pipe is 8 inches in diameter, asphalted wrought-iron, and the dis- 
__ tribution pipes are of the same material, and from 2 inches to 6 inches 
- indiameter. Tach lot takes its supply through a 2-inch pipe. The 
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handling the larger-sized sections a clip with handles is used, and an- 


and the other ingredients could not be ascertained, but the quantity of 


‘quantity of sand used the harder and better the pipes. The pipes are 
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effective pressure is 40 pounds per square inch. The land isirrigated 
by furrows, and service-pipes are laid over the ground in some cases, SO 
that each tree can be watered from a rubber hose into a check of from 
5 feet to 12 feet diameter, according to the age of the trees. Psy 
The head works are temporary, consisting of a wooden trough 100) ~ 
feet long. This is laid in the bowlder bed of the channels, with the top 
of the sides slightly below the bed line. It is anchored by cleats fast- — 
ened to its bottom, that extend 3 feet from the sides. These are coy-  — 
ered, and the trough filled with bowlders, the water flowing between 
the bowlders. The trough at its lower end is connected with a 10-inch 
cement pipe. The temporary wooden flume will be replaced by a per- — 
forated wrought-iron pipe that will extend 100 feet, 5 feet below the 
shingle and bowlder bed, the water being dammed back by a submerged 
weir, causing the water that the pipe is capable of carrying to be drawn 
off by it; the water will thus be filtered of anything that can now pass 
between the bowlders. The cost of this scheme was $21,300. MS 
The Ontario colony.—This colony is an example of utilizing waste land 
and water to the maximum of benefit. It is situated on the sloping — 
land from the foot-hills of the Sierra Madre Mountains, where San Ber- 
nardino and Los Angeles Counties join, the San Antonio Cafion or Val- 
ley giving a perpetual supply of water from the mountain snows in the — 
summer, and from rain which falls on the lower slopes and hills in the 
cold months. The soil was analyzed and examined as to its productive 
capability, and found to be peculiarly adapted for the growth of vines — 
and fruit-trees. The climate was also favorable. Having purchased 
the land and the water rights, the colonists distributed the water by 
means of cement pipes over the whole tract, divided into 10-acre lots, _ 
so that each lot should be supplied at the highest point. To accom- — 
plish all this has cost about $170,000. ‘This includes roads, streets, 
railway station, hotel, college, dam, and 27 miles of pipes, masonry- ~~ 
lined channel and tunnel, iron pipes for supply of township, ete. Cer el 
A dam diverts the surface water from the channel, but as alarge 
quantity passes below the bed, a tunnel 3,000 feet long has been driven 
across this drainage and leads it into a masonry-lined channel, which is 
6,000 feet long. The water is taken from this channel by the cement — 
pipes, but a reservoir will be constructed to store the surplus water not 
required during the non-irrigating season, and the pipes will then con-_ 
nect with it. It is intended here to use the laminated wrought-iron 
pipe, preferring it to the single-shell riveted pipe. The water is deliv-~ 
ered and measured from the cement pipes by means of a vertical con- 
nection, at which point a valve is fixed, consisting of a cast-iron plate, 
with an aperture the size of the pipe in it, and a groove for the valve 
to slide in. This valve is simply a plate of cast-iron with a wrought- 
iron lifting-rod. The tunnel referred to was decided on after sinking 
experimental shafts across the valley and then ascertaining that there 
was such a subterranean flow that a light substance, such as a chip of _ 
wood, would be carried to the bottom of the shaft. pe hae 
This mode of intercepting water has been frequently resorted to with 
the most surprising results. The quantity of water used forirrigating “ 
by the pipe system is 1 cubic foot of water per second to every 50 acres.. 
The value of 1 cubic foot of water per second where it can be ap- 
plied, as here, to fruit-growing, is estimated at $50,000. The unit of 
measure is one-fiftieth of a cubic foot, and is termed an inch of water, — 
and is measured by the discharge through an aperture 1 inch square in 
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tne , Asnch plank Ondok a 4-inch pressure. The discharge of a stream for 
_ irrigating purposes is estimated for the mid-summer period, that is from 
ss of - 15th of July to the 1st of August, when it is at its lowest. 


LAKE HEMET WATER COMPANY, SAN DIEGO. 


District and work.—The general project of the Lake Hemet Water 
- Company contemplates the storage of water in Hemet Valley for sup- 
_ ply to the stream at time of low flow, and the diversion of such waters, 
a, _ together with other waters of south fork, from a point just above the 
~ mouth of Strawberry Fork, and conducting them by means of pipe line 
a for the irrigation of lands at the head of San Jacinto Plain, in the 
8 ~ valley below the lands of the Fairview company. The district com- 
ia _ manded i is, practically, nearly the entire San Jacinto Valley. 
— — Delivery and distribution works.—From a temporary diverting dam _ 
- of brush in the south fork of the San Jacinto River, at the point above. 
EY. ‘indicated, a 211-inch sheet-iron pipe conducts water several hundred 
feet toa large sand- box, arranged in various compartments; thence the 
Bt main pipe, 13 inches diameter, extends down the bed of the caiion a 
_ total distance of 16,091 feet, to a relief box, into which it empties freely 
at an elevation of about 500 feet below its head. From the reilef box 
a 22-inch riveted iron pipe extends toa point beyond the mouth of the 
anon, a distance of about 10,250 feet. For purposes of temporary sup- 
ply, an 8inch pipe has been laid thence, a distance of 22,790 feet, to - 
_ about a central point in a tract of 10,000 acres, owned by the Hemet 
Land Company, which is an associate organization with the Lake Hemet 
e: - Water Company. But it-is intended to replace this 8-inch pipe by an 
e extension of the 22-inch pipe at an early date. The total length of pipe 
~ thus far laid, including some 5,000 feet of lateral distribution pipe, is 
about 54,900 feet, or nearly 10.4 miles. The weight of iron used has — 
been from No. 16 up to No. 12 in thickness, and the total cost has been 
— about $45,000. The pipe-laying down the cation of the river proved to 
- beatedious and expensive job, for the reason that a succession of large 
boulders was encountered in the trench, many of which had to» be 
_ blasted, and many removed with derricks and powerful pulleys, and for 
_ the further reason that the bed of the creek had to be crossed four 
be times. 
my _ Storage reservotr ; Hemet Valley—The main resource of the com- 
pany in the way of water supply is to be the projected reservoir of 
Hemet Valley, 20 miles above the town of San Jacinto, at an elevation 
of 4,300 feet. The south fork leaves the valley through a canon, ‘only 
- about 60 feet wide at the bottow, with walls of,granite, vertical on one . 
side for 100 feet in height, and on the other sloping at a very steep 
- angle. At aheightof 120 feet above the base, at the most favorable dam 
site, the width across the cafion is but 200 feet, and at 150 feet, itis less — 
than 300 feet. Granite of the best quality is at hand; sand, sharp 
_ and clean, may be had convenient; an abundance of pine timber is 
growing inthe valley and on the hills all about the site, and water, whose 
_ ‘power inay be utilized for much of the work, is flowing in the stream. 
Taking all these convenient materials and facilities, and the character 
of the dam site into consideration, there are few localities in the State 
more favorable for the construction of a high-storage dam. The reser- 
_ - voir basin is a capacious one, but not notably so, as the following table 
of contents, at successive levels, will indicate: 
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plane. Correspond- 
/ | ‘ing areas Capacity of reservoir above | Mer Tie sia 
of reservoir base of dam. | Peri f 
Above base! A bove low- surface. j : 
ofdam. | est outlet. 
~~ re = ee — — - “ —— — — —_— - ae ee : » M4 
Feet. Feet. Acres. Cubie feet. | Mill. iiek 
30 *10 aot 112, 0v0 
40) 20 2.70 1,769, 00 | 13. of ree 
50 30 12. 50 5, 342, 500 40.06 | tea 
60 40 27. 94 14, 155, 000 105. 88 my 
70 50 50. 45 81, 232, 000 233, 62 y 
80 60 90. 61 61, 953, 090 463. 41 he 
90 70 115, 96 111, 947, 000 837. 35 , Pes 
100 80 176.76 175, 708, 500 1, 314. 40 ces, ar 
110 90 238. 70 266, 197, 500 1, 991. 16 < halle 
120 100 849. 80 389, 374, 000 2, 911. 62 Ba” 
150 ESO TAN ab ce scien eh Mile ete ota atone 16, 000 «es 
* Figures in this column are approximations only. +t Approximation. Te ae a 
SAN DIEGO RIVER WORKS AND PROJECTS. . bas 
The commanding g position occupied by the works under constrnction ch 
‘ yk ‘ 


by the San Diego Flume Jompany, their far-reaching designinaceumu- 
lating from different sources the waters of distant streams, their costli- — : Pay 
ness, the wide extent of the district commanded, and the fact that they Gi 
terminate at the city of San Diego, which may receive its supply at high © 4% 
pressure on the summits of its greatest elevations, render them in many ee 
respects more important to the prosperity of the region than any other. — (fe 
District and works.—As far as they have been ‘outlined the works ye : 
consist of a storage reservoir on the headwaters of the Bowlder Creek — : 
tributary of the San Diego River, a diverting dam of masonry in the — it 
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river proper, and a line of flume 36 miles in length—skirting the cafion’s 
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side for 21 miles, then circling south of the “valley of EI Cajon, and — Raed 
finally emerging upon the mesa LO miles east of the city of San Diego. 
The plans of the company contemplate the diversion of the headwaters ; one : A 


if 


of the Tia Juana and Sweetwater Rivers on the south, and the San _ hee 
Dieguito on the north, into the head of the main flume, ’the construc: | mo ues 
tion of various additional storage reservoirs in the mountains, and a As 
distributary reservoir at the end of the flume, the development of trib- ay 
utaries of the San Diego by tunnels under their beds and ewathering Ws 
them into the main conduit by smaller lateral flumes, and the distribu- — f i 
tion of the water from the end of the main flume by pipe lines over cher ‘ai ie 
mesa. oe 
Storage reservoir.—The main dependence of the works for a summer hy ag 
and fall supply is at present the Cuyamaca reservoir, located 43 miles — ine Hae i; 
northeast of San Diego in the OCuyamaca Mountains, at an altitude of isnt 
4,500 feet. The water-shed of this reservoir is about 15 square miles ba: 
in area, draining two of the highest peaks of the range. The reservoir 
is formed by an earthen dam 635 feet long on top, 40 feet in height, Oe 
thrown across the outlet of a broad, flat mountain valley. From the | ae 
eastern rim of the water-shed the country drops abruptly into the. if 
desert. The hills on this side are low and barren. The two Cuyamaca — WE 
peaks on the west are clothed with forests of pine and oak. Ran a, 
Ouyamaca dam.—The site of the dam was one which had all the sur- 
faee indications of solid rock. The whole surface was covered with % 
loose granite bowlders, and before sinking test pits, preparations and — bs 
plans had been made for meus 3 a masonry dam. The excavation for ee 
foundation developed a bed of clay instead of bed-rock as anticipated, oe 
and an abundance of good clay being found in the immediate neighbor- a? At 


ae 
















THE DAMS AND FLUMES IN SAN DIEGO COUNTY. TST 


trench was cut under the center of the embankment, and the clay fill- 
ing built up in layers. The embankment has a base of 115 feet, inside 
; Bp of two to one, outside slope of one and one-half to one, top width 
_ dfeet. The high-water mark is fixed at 5 feet below the tep, at which 
. point a waste-way 50 feet wide is placed on one side. The water-face 
oe of the dam is covered with stone riprap laid, dry, 8 inches in thickness. 
' The outlet culvert is of masonry 34 feet wide by 4 feet 6 inches high 
oy inside, 120 feet long, its bottom placed at the level of the original sur- 
face with a fall of 34 feet in its length. At the upper end it opens into 
oe: the base of a circular brick tower 8 feet in diameter outside, 5 feet in 
_ diameter inside, and carried to the level of the top of the dam. This 
BY _ tower is provided with two gates of wood, closing openings 3 feet wide 
by 4 feet 6 inches high. The lowest opening is at the bottom of the 
: . ower, the second 15 feet 9 inches higher, immediately above the lower. 
hese gates slide up and down in wooden 2£TOOVeS, and as they are to 
he moved by chains or ropes, are not convenient, particularly when 
Pthiby. are to be closed quickly under pressure. An iron gate is provided 
a inside the tower to close the head of the outlet culvert. 
Diversion and delivery works.—The diversion is made from the San 
EThiezo River about 51 miles from its mouth, at an elevation of ahout 800 






eons wen en x 


Tone 


42 
a 


Beietk 


a 


hood, the plans were changed and an earth-work dam built. A puddle 


E ‘feet: above sea- level, and where the stream, falling at the rate of about 
; 30 feet per mile, is in an open caiion flanked by barren mountain slopes 
a _ rugged and steep. 

- San Diego diverting dam.—The diverting dam is built of masonry of | 
_ __ of the following dimensions: Maximum height, 34.5 feet; length, 447.5 
a feet; width at top, 5 feet; up-stream batter, 145 feet in 20 feet; back 
“ht _ patter, 7 feet in 20; width at base, 18 He The dam contains 4, 000 


cubic yards of masonry, and required 2,410 barrels of cement. The 
average depth of excavation in the bowlders that formed the bed of the 
stream was 10 to 12 feet, and the foundation rests upon the soft, dis- 
_ integrating granite, forming the bed-rock of the country. This mate- 
‘Trial may be readily cut with the pick and erumbles on exposure to air. 
_ After the dam was completed and tested, the leakage was considered 
a excessive, and the upper face was again stripped to the foundation, and 
an apron of masonry 2 feet thick was sunk to a depth of some 6 feet 
__ lower than the original base. The wall was then repointed and par- 
tially plastered on ‘the face. The top of the dam is at an altitude of 813.5 
feet. In alignment the dam has an angle in the center whose apex is 
-_-pointed up- «stream. Otherwise the structure is straight, depending upon 
it Jee the weight of its mass for stability. 
- he head of the flume passes through the wall with wooden gates to 
fhe contro! the water. The level of the finme-bed is 9 fect below the top of 
' the dam, or 4 feet below the overflow weir. The main waste-weir is 210 
feet long, with a secondary weir 20 feet long. The floor of these weirs 
is of pine plank spiked to timbers that are boltcd to the masonry. In 
Fs. _ addition to the overflow waste-weirs, there are two culverts passig 
_ through the dam for draining the basin above. One of these is 2.5 feet 
‘square, 7 feet below the orade of the flume, the other 3 feet square, 8 
feet lower than the first. 
na Main conduit; flume line.—The flume is set on a bed cut in the mount- 
ain side, except where it is supported on trestling. All fills are made 
_ with loose rock laid with some care on the outer face. Its total length 
‘is 36 miles. The grade is 4.75 feet per mile. 
 Tunnels.—There are eight tunnels upon the work, lined with masonry 
- on the sides, timbered overhead, except in solid rock, and plastered 
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with cement on bottom and sides, of a total length of 4,168 feet. ‘The 
tunnels are finished 6 feet wide by 6 feet 1 inch high in the clear. Ini" 
- loose material the sides are walled up with masonry 12 inches thick to : 
a height of 4 feet, on top of which rests timbering, 6 by 8 inches, with 
lagging of 3-inch plank ; the bottom and sides being finished smoothly ies 
with cement. ai 7 
Flume.—The flume is made in rectangular form, 5 feet 10 inches wide 
by 3 feet 10 inches deep, in the clear. The bottom and sides are of © a4 
2.inch redwood plank, planed on the inside, The frames, placed atin- 
tervals of 4 feet, consist of a sill 4 by 6 inches by 12 feet, two posts 4 by = 
4 inches by 4 feet, and two diagonal braces 2 by 4inches, 3feet3inches 
long. The substructure where it rests on the ground consists of mud- — 
sills of redwood, 2 by 12 inches by 9 feet, two stringers 4 by 6inches, 
one under each side of the flume box, and a block 8 inches long sup- 
porting the sill in the center. Where on trestle, the sills of the flume 
rest on three longitudinal stringers, two of which are 4 by 12inches,and  — 
one in center 6 by 12 inches. The trestle bents are placed 16 feet apart, = — 
and for trestles up to 20 feet in height, consist of two posts 8 by 8 inches Sree 
set on a batter of one to six, a cap 8 by 8 inches by 6 feet, a sil8by8 ~~ 
inches of proper length, and two diagonal sway braces 2 by 10 inches. 
For higher trestles, more posts are introduced, and trussed bridges” 
carry the flume over the deepest gorges that are crossed. Ten million 
feet of timber will be consumed in the structure. The flume hasa 
theoretical capacity when filled within 3 inches of the top of 110 cubig 
feet per second, or about 5,500 miner’s inches. The flume for its full 
length of 36.6 miles is now carrying water, with sideboards 16inches’ ~ 
high; the remaining boards for full completion are to be added laters; teu 
Distribution s ystem ; 3 pipes and reservoir.—F rom the end of the flame 
to San Diego the main pipe line will be 9 miles in length to the top of 
the mesa overlooking the city. A branch pipe 1 mile in length will de- 
liver surplus water to a reservoir to be constructed for storing the un-— 
used delivery. A main 4 miles long will be required to tap this reservoir 
and join the through line below. This reservoir is called the city res- 
ervoir, and will have a capacity of 761,000,000 gallons, covering anarea = 
of 100 acres. It will be formed by a masonry dam 50 feet high, located — 
in a narrow gorge through blue trap rock, whose width at a height of 
30 feet is but 50 feet. Its elevation above sea-level is 460 feet at the + 
base. a 


BEAR VALLEY LAND AND WATER COMPANY’S WORKS. 


Bear Valley and Bear Creek.—Immediately north of the San Ber- — 
nardino Peak and Grayback Mountain, extending in an easterly and — 
westerly direction, at at elevation from 4,500 to 5,000 feet, lies the valley 
of the upper Santa Ana River. Overlooking this and borderingiton = ~ 
the north is a long rugged mountain ridge, whose crest-line holds 7,200 
to 7,700 feet of altitude. Next north of this, with its axis in the same 
direction and about 44 miles from the main mountains on the south,we 
find Bear Valley, a remarkably large and flat mountain basin, about — 
6,200 to 6,300 feet above the sea, and 21 miles in a straight line from 
San Bernardino. | 

Storage reservoiy.—This valley has the appearance of once having 
held a lake whose waters, at an elevation of 125 feet above its bottom, 
overflowed at the east end into the head of a cafion which leads away 
into the Colorado desert. Now, however, we find a deep and narrow 
rock-bound gorge leading out of its other extremity, and, cutting south- 
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erly afonha the west end of the Central aMuribatt ridge, before men- 
ea tioned, joining the cation of the Santa Ana River about 10 miles above 
____ its outlet into San Bernardino Valley. This gorge holds Bear Creek, 
aa an at whose point of departure from the valley a dam has been built, 
___whereby the basin has been made, or remade, a lake. 
The bottom plane of the valley is 12 miles long, and varies between 
a ry few hundred yards and a mile in width. Its lower end was narrow 
- and rock-bound ; then, a couple of miles or more above the dam site, it 
~ opened out into a couple of beautiful meadows, whose level plains, 700 
to 800 acres in area, were 30 to 45 feet above the outlet; and at the 
upper end of the valley is another such flat, covering about 800 acres, . 
and 20 to 30 feet still higher. At 60 feet of elevation above the base of | 
a ‘the dam a water-plane would reach 5.9 miles up the valley and have an 
sy average width of .6 of a mile, covering 2,252 acres in area. At 120 
-feet of elevation the length would be 11. 5 miles, the mean width 1.1 
miles, and the area submerged 7,850 acres. 
a eg : — Water-shed and precipitation. —The water-shed tuibutary to this valley 
Sy is 40 to 45 square miles in area. On the south lies the central ridge al- 
* __—iready described, and heavily timbered on its slope towards Bear Valley. 
North and west, is a well-timbered, but not abrupt, mountain 1,000 to 
oA 1,500 feet above the valley. Northeast are rolling hills, 500 to 700 feet 
oe above the valley, and sparsely timbered; while the east end is closed 
in from the desert slope by a comparatively barren range of hills, whose 
‘ __ altitude ranges from 200 to 500 feet above the valley. 
Bea ~The rock of the country is, for the most part, granite, of which huge’ 
Popelders and massive ledges crop out around the slope, particularly 
near the western end. Limestone is found near the eastern end, and 


-_- some good liine has been there burned. Although the country is much 
broken and shattered in its rock formation, there is a good layer of soil 
' ___ over most of it, and the bottom of the valley itself is well clothed in this 
___ respect, as attested by the rich meadows which ordinarily remain moist 
and green the year round—receiving little streams from the wooded 
‘gee hillsides, and having some springs along their margins. It was feared 


a in some quarters that the reservoir would not hold water—that it would 
escape in enormous quantities through the rock rifts and seams. But 
this fear has proven groundless. 
_ Bear Valley is in the midst of the heaviest down-pour belt in southern 
California. The clouds collect around and bank up against the high 
_ peaks of San Bernardino and Grayback, and spread over into the Bear 
_ Valley water-shed. Holding so great an altitude, its precipitation is © 
largely received in tbe form of snow, which in the wooded and shaded 
. portions of its sides lies for several months. The data of local rain-fall 
will be given in a division of this report devoted to water supply in 
~~. southern California. 
‘* Bear Valley dam.—The dam is at the extreme western end of the val- 
ley, at thé head of the narrow, rock-bound gorge, which drops rapidly 
away. Founded on granite, where the channel was 60 to 75 feet wide, 
and abutting against granitic mountain sides, at the top line it is about 
300 feet in length, in the form of an arch, having a radius of 335 feet; 
and it is 64 feet in height from extreme base to top of coping. 
In cross-section it is “remarkable. The top is but 3 to 3.2 feet wide; 
_ the lower face vertical for 48 feet, and the upper face battered so, that 


___ 48 feet down the structure is 8.5 ‘feet thick. ‘At this plane there is an 
offset up and down stream—the dam increases in thickness to 12 or 13 
. feet—and thence has a slight batter on both faces, so that at the extreme 
fale acto it has a thickness of 20 feet. 
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This structure is of granite, rough ashlar masonry on both faces,and 


broken coursed rubble in the interior, all laid in a cement mortar and 
grouting. The square stones show dimensions ranging from 3 to 5 feet 
in length, 14 to 24 feet in width, and 1 to 2 feet in thickness, with others, 
of course, smaller. Its total volume is about 3,300 or 3,400 cubie yards. 


At the time construction commenced, in the fall of 1883, there was no ~ 


water running out of the valley, and but little was encountered in sink- 
ing 3 or 4 feet for the dam foundation, so that small difficulty was had 
in this work. That season the wall was brought up to the level of the 
bench, 16 feet above the extreme foundation plane, for about half of its 
length. It was desired to make some show of impounding water the 


first year and to test the water-producing capacity of the shed; so a,” 


temporary earthen dam was put across the valley just below the wide 
marshes, about 2 miles above the main dam site. This embankment 
was 5 tu 6 feet high and was calculated to bank water over 500 to 600 


acres to an average depth of 3 or 4 feet. The move was quite a fortunate — 


one, for the water thus held back during the winter of 188384 furnished 
a supply, which, being gradually let out from this temporary reservoir, 


during the summer, enabled the constructors to keep a lake surface of 


sufficient depth and extent behind the new wall to afford, by means of 
flat-boats, an economical way of transporting stone from the quarries, 

The rock was quarried from the outcropping masses of granite along 
the edge of the valley and near the level of the proposed lake, from 100 
yards to three-quarters of a mile above the dam-site. That for the first 
season’s work was obtained near at hand and delivered on sleds, but that 


for the second season’s work, comprising the great mass of the dam, 


was transported on flats and put into the work by means of derricks on 
large rafts floated close against the upper face of the wall. 

At the north end the dam foundation was cut into the loose, sloping 
mountain side, to a bed-rock base. Thesouth end abuts against a mass- . 


ive, nearly perpendicular ledge or point of granite standing near 100 | 


feet out into the eafion. This point in reality forms a part of the dam. 
Over it a flood esecape-way has been cut 20 feet in width, and with a 
plane 8.5 feet below the level of the extreme crest of the dam coping. 
Through the bed-rock immediately below the foundation plane, about 
one-third ef the length of the structure from the southern end, about 
9.5 feet above its extreme base plane, is a cutting which forms a cul- 
vert 3 by 3.5 feet in aperture, opening out below into a masonry pool, 
from which it was expected to measure the water over a weir. This eul- 


vert gradually becomes narrower towards the upperend. On the upper 


face of the structure the culvert is closed with masonry to a gate open- 
ing of 20 by 24 inches, over which is an iron sliding gate on brass bear- 
ings, worked by a screw at the top of an iron rod, which extends up 
through the water in a 6-inch lapwelded pipe, serving as a guide, to a 
wooden platform built out from the coping of the dam. Subsequently 
this culvert opening was lined over a movable mold with concrete, so, 
that the opening is now 2 feet by 3 feet, with an arched top. There is 
no gate tower; no provision for drawing water at less pressure; no 
safeguard or regulator on the one outlet provided other than the one 
gate. 

In the matter of abutment, the dam for about 20 to 30 feet at each side 
is gYadually made thicker, so that it rests against the rock of the country 
at 1.5 to 2.2 times its normal thickness. The coping stones are 3 feet Jong, 


generally 14 feet thick, and 2 to 24 feet wide, resting lengthwise across — 


the top of the structure. The finish work and coping stones have uot 
been put on for the full length, so that for more than half the length 
the top is 3 to 4 feet below the intended plane of completion, Act 
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CONDITION oR THE BEAR LAKE. RESERVOIR, ad 


tne first year atter a Re with the water plane at 40 to 45 feet, 

hig here was a litle leakage at the south end, near or under the base, whic h 
) o. it is claimed came through rifts through the granite point against which 
the structure there rests ; and there was a remark ably free sweating and 
efflorescence of lime on the lower face over the whole structure, nearly 
up tothe water-line. It is understood that the sweating phenomenon 
- has now to a great extent ceased. There has been some expansive 
- movement to the structure—attested by the reported factthat the cope 
stones which do not extend all the way across show a separation at seme 
of the joints, to be accounted for only as the result of expansion and 
_ subsequent-contraction. Otherwise the structure appears to rest just 
as placed, and thus far serves its purpose; the water having been for a 
time within a foot of the finished part of its top, and having constantly 
_ stood weil up on it for a considerable period, as hereinafter written, 

The company, desirous of securing greater reservoir capacity, has in 


_ provide for storage to the 100-foot plane above the present foundation, 
which, suceessfully and permanently done, would make, this a truly no- 
table reservoir and very valuable property. There have been no plans 
or definite ideas, even, as yet put forward for tie enlarged work. En- 
- gineers familiar with such construction will see that, under the cireum- 
stances, itis a problem not without much embarrassment and grave 
~ responsibility. 


a _ Reservoir space and water-supply.—The reservoir site was surveyed 
as _ preliminarily by the State engineering department in 1880, and it was) 
- __ reported that a dam 45 feetin height would impound water over an area — 
be, ~ of about 1 ,000 acres, toa volume of about 650,000,900 cubic feet, and that 
ce ne a dam 60 feet i in height would create a reservoir space about 2,300 acres 
Be: ‘in area, and about L ,350,000,000 cubic feet in volume. ‘The dam subse- 
“ee — quently built is not exactly at the location where the section of 1880 
__-was made, so that the figures of the latter and more detailed survey 


‘made by the Bear Valley | Company do not tally precisely with those of © 


the preliminary reconnaissance, but they are close enough to prove each 
| substantially correct. 

hes, At different elevations of the water plane the areas of reservoir sur- 
__ face and capacities of reservoir space are as follows: 








y's Re arras Elevations of wa- 
ter plane. Correspond- 
ing areas | Capacities of reservoir: To- 
of reservoir| tals aboveground surface. 
Above Above surface. 
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contemplation an enlargement of this. work. Indeed, it is proposed to” 
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PROJECTS OF THE NORTH POUDRE LAND AND CANAL COMPANY. ; 


The superintendent, Mr. J. C. Ulrich, states: Our principal wotlk 16-6 
developing some reservoirs on the canal line up on the plains, located 
40 miles north of Fort Collins. There are natural depressions on the 
_ plains, and we make a cut from those natural depressions; then a pipe — eae 


is put in the cut and “fills” are built which will retain the water that 
is afterward drawn off to irrigate the land. The object is to store the 
excess and use the same when the need requires. They are to be filled 
_ when the rivers are high, and the amount of water used by other ditches 


is small. At present we have four reservoirs constructed, withan — 


~ aggregate capacity of 175,000,000 cubic feet. When the system is com- 
pleted, we expect to serve probably seven or eight times as much as 


we can at present irrigate. The North Poudre Land and Canal Com- © 


pany’s Canal is about 25 miles in length. it is 16 feet wide on the bot- 


tom, with an average depth of about 4 feet. It has a grade of about 25 oe 


feet to the mile on the first 7 miles and 4 feet on the rest of it, on the 
lower division. We estimate that it will carry about 300 cubic feet per 
second. The first 7 miles are in the mountains or foot-hills, and after 
getting out on the plains we strike the land which we expect to irri- 


gate. One has an area of about 100 acres and a depth of 14 feet. 


The next reservoir brings two “fills” together, containing each about 


35 acres, about 9 feet deep. The third contains 160 acres 26 feet deep. — i 


That is as far as we have completed the system at present. Then, be- 
low the last one I have mentioned (south of it), is a chain of proposed 


reservoirs, aggregating something like 2,500 acres. The total cost of — 


this ditch was about $175,000. It will take about $50,000 to complete 





the reservoirs. By an expenditure of $50,000 we’ increase seven or — 4 


eight fold the capacity of a ditch that cost S17 5,000. 


Dam at head of North Poudre Canal.—This dam is 30 feet 6 inches e 


high in the center, and 150 feet. broad at the top, and is formed in two 


parts. The face, which gives the necessary stability against floods, con-— 
sists of crib-work and stones; the back, which renders the dam water- 


tight, is a vertical panel, or diaphragm of timber, backed with earth, 
small stones, gravel and mud, thrown in without puddling. The crib- 
work is formed of round logs 10 inches, at least, in diameter, joined at 
ends, as in ordinary log huts, with dove-tail or tongue joiits. The cribs 
are 10 feet long on the face, and are fastened together with 18-inch tree- 

nails, 2 inches in diameter. The cribs are radiated to form, when laid 
close together across the stream, curved ties of 200 feet, 216 feet, and 
232 feet radius on the face. There are three of these tiers 6 feet asun- 
der. The interior of these cribs, and the spaces between the stones, 
and the interior surfaces, are faced with large selected blocks of stone, 
carefully laid so as to overlap each other like slates or tiles of a house, 
and without mortar. Thearrises are protected by 12-inch square balks, 
securely bolted to the cribs. The timber diaphragm is carried 4 feet 


higher than the cribs and stone-work of the tallest tier, to form aslash- — 


board, which can be removed in sections in case it is found liable to be 
damaged by ice. The center portion of the dam for a length of 60 feet 


is carried 2 feet higher than the sides, to throw the bulk of the stream — 


onto natural benches of solid quartz rocks on the sides, and thereby to 
protect the greater part of face, and especially the toe in the center 
of the stream, from the abrading power of the water. 


The total cost of this dam was ‘$7, 250. The dam was founded on stone af 


and débris, the depth | of which had not been sounded, but it was hoped 
that the clay thrown in the back of the dam, combined with the silting 
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eu p of the river, ould have the effect of stoppin: g the flow of the water, 

and the result justified the expectation. This dam is not intended for 
- Btorage purposes, but is simply a weir for raising the water high enough 
_ to enter the flumes and tunnels. The canal regulators are ordinary 
C: z. “sluices, inserted in the flumes about 100 feet below the dam. 

' _ The objections that are urged against timbers being used are met by 
a the fact that the massive stone, or masonry in cement, which would — 
: have been requisite to secure the mass of material used, would have been, 
' toocostly. The cost, $7,250, was very low for a weir 144 feet long, but 
the foundations were not necessarily extensive, and the source of supply 
of stone and timber was at hand. 

_ Montezuma Valley, in southwest Colorado, is the seat of a great irri- 
ration enterprise. It is described as follows: The valley is about 30 
miles long, running from northeast to southwest, and is nearly 10 miles 
aS prite: The water is to be taken out of the Dolores River at the north- 
- east end of the valley. The State has located about 26,000 acres of 
- Ptland | in the valley, and probably about 10,000 or 15,000 acres have been - 
'  loeated by actual settlers, leaving between 50 ,000 and 100,000 acres yet 
5 3 “unclaimed. The locations are principally at the u pper end “of the valley, 
“hear the tunnel. 

The Grand hiver canal, in western Colorado, has a width at the bot- 
tom of 35 feet, on the top of 50 feet, and a depth of 5 feet for the first 
10 miles. “The size then diminishes until for the last 24 miles the width 
is 16 feet on the bottom, and the depth 3 feet. The grade is .035 per — 
a hundred, or a little over 22 inches to the mile. The banks are given a& 
slope of i} to 1, are 3 feet wide on top and 2 feet above the water sur- 
face... There are several drops, one of 6 feet, one of 13 feet, and one of 


“4 


35 feet, while down the valley about 14 miles thereis a ‘final fall of 


Re ~ about 14 feet. Just above the second fall a lateral canal has been car- 
oe ried out on the upper level, a distance of 17 miles down the valley, car- 
oe: rying 3 feet of water. The location of the head is so favorable that a 
_ fullhead of water can ba taken out of the river at its lowest stage of 
oe supply, so that water in this canal, in consequence of the volume run- | 
ning in winter season, can be in operation the year around, a fact very 
a important in Grand Valley, where it is assumed that late irrigation will 
be advisable and early irrigation a necessity for the germination of 
be  geed. The flumes, head-gate and waste-weirs have been built in the 
oa _ most substantial manner. 
La ‘ 
fi - KANSAS AND THE UPPER ARKANSAS VALLEY “ UNDERFLOW.” 
ne From records kept at Dodge City during the last eighteen years, and 
from information gathered from other reliable sources, we believe it is 
es - safe to depend on an abundant supply of water for irrigation in the 
Bes Arkansas Valley in at least seven years out of ten. If these same cli- 


- 
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of _ matic conditions are to be looked for in the future, would it not be wise 
_ to make some provision for these three years of drought ? ? Manifestly 

' 80, if the conditions are present which will render such & provision pos- 
ue sible. Various methods of utilizing the underflow of the Arkansas 
es +: River to supply the irrigating ditches with water, which the river failed 
_ to furnish during seasons of deficiency in precipitation, have been dis- 
ef _ cussed. That the supply of water is inexhaustible has been frequently 
demonstrated by pumping water from wells located in the valley. The 
two most noted experiments were made last year at the wells which 

__ supply the water-works at Dodge City and at Garden City. These 
wells are 22 feet and 19 feet in diameter, respectively, and about 20 feet. 
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deep; the water rises to within 4 feet of the surface of the ground: | 


Over 1,000,000 gallons have been pumped out of the Dodge City well in 


a single day without lowering the water to any appreciable extent. At. 
the Garden City well the water-works pump, with a capacity of 600° 
gallons per minute, and a Huffer irrigation pump, with a capacity of 


500 gallons per minute, were both worked to their utmost limit for a 


period of four hours without lowering the water in the well. Numerous 


other experiments of a similar nature have been made. 


The South Dodge Canal Company was organized last year with a 


capital of $250,000. The officers of the company are HE. E. Soule, presi- 
dent, G. G. Gilbert, vice-president, and J. W. Gilbert, secretary. This 
company has secured the right of way for 35 miles of irrigating ditch 
on the south side of the Arkansas River. Fifteen miles of the ditch 
have already been completed. It will be known as the South Dodge 
Canal. Nearly 100,000 acres of valuable lands may be irrigated by this 
canal. The ditch extends from Howell Station,.8 miles west of Dodge 





City, to Ford City, a distance of about 35 miles. The original survey 1 


provides for taking water from the Arkansas River at the south bank, — 
opposite Howell Station. It is at the head of the South Dodge Canal — 


that the experiments are being conducted for securing a flow of water 
in an open channel from a reservoir to which the water is supplied by 
the underflow of the Arkansas Valley. 

The reservoir, or head of the canal, is located about 60 rods from the 
river bank. At a point 12 mile from the head the ditch was built 
exactly at grade—i. e., the bottom of the ditch is on a level with the 
surface of the ground, the bank of the canal being levees about 
8 feet high. Commencing at the grade point the excavation of 


the upper end of the ditch was begun, due allowance being made for — 
the proper fall. At a distance of about half a mile the water-bearing 


stratum of sand was reached, the bottom of the ditch at that point being 


about 4 feet below grade. After reaching this sand the soil was then — 


stripped off to the head of the ditch, the work all being done by teams ve 


and scrapers. The ditch, at a point 2,000 feet from its head, is 30 feet 


wide at the surface of the ground. This increases to 60 feet at the 


head of the ditch. For this entire distance of 2,000 feet both sides of 
the ditch are protected by sheet-piling. 

The company did not expect to secure a flow of water at this stage of 
the excavation, but contrary to their expectations the water began to 
accumulate and run in a strong current down the ditch and in such a 


~< 


quantity that it was necessary to put in a head-gate and cut-off at the — 


grade point 12 miles from the head of the reservoir. The flow extended — 


over 8 miles, and as far as the ditch had been completed at that time. 
Since the head-gate and cut-off have been put in no water is allowed to 
pass below it in the ditch, but is turned off at the side of the ditch and 
runs in an open channel to the river, which at that point is about 100 
yards from the ditch. The writer measured the flow of water at the 
point where it falls over the river bank, and found the stream to be 43 
feet wide and 13 inches deep. It will be remembered that this result 
has been obtained without any reservoir yet being constructed. 

The head of the ditch, as before described, will constitute the reser- 
voir, and will be 60 feet wide at the upper end, 30 feet at the lower, and 
2,000 feet inlength. The sand will be excavated by a dred ging-machine, 
which was placed in position on Saturday, February 1. 


Owing to the extreme cold weather which has prevailed during @ 


greater part of that month the work of excavating the reservoir pro- 


gressed very slowly. Over 200 feet was completed by the 7th instant. é 
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_ The excavation was begun at the upper end. Two dredging-machines 
are in operation, and if the weather is favorable the work will be com- 
pleted by the 25th of this month. The flow of water has increased 
largely, and is now fully 2,000 gallons per minute. If the water con- 
tinues to rise to the same height at which it has been found impossible 


to reduce it in small wells by pumping, the profile and survey of the 


‘ditch provides for a stream of water 5 feet in depth at the grade point 
before mentioned. The managers feel confident that this supply can 


be secured. 

As an experiment, the work has been a complete success; the water 
will, and does, flow in an open channel from the underflow of the Ar- 
kansas Valley ; the channel does not fill with sand, and manifests no 
disposition to do so. 

The Gilbert Bros. have had the general management of the construct- 
ing of these ditches. On the 7th the Eureka Ditch, 96 miles in length, 
was full of water, besides over fifty storage reservoirs of from 5 to 40 
acres in area. The Dodge City Canal and the Eureka Ditch will both 
be furnished with reservoirs for supplying water from the underflow 
of the Arkansas River this season.* 


PROPOSED UTILIZATION OF THE SIERRA LAKES. 


In western Nevada the use as reservoirs of the Sierra Lakes, etc., 


_ has been projected on a massive scale. Without indorsement the out- 


\ 


lined plans are presented. In surveying Donner Lake and the valley an 


elevation of 20 feet above the present lake is obtained. This will make 


a reservoir of over 5square miles, with an average depth of 40 feet, hold- 

ing an estimated volume of 5,575,680,000 cubic feet of water in a nat- 

ural land-locked basin. The elevation is 5,885 feet above sea level. 
The outlet will be by a high-line canal along the benches on the north 


- side of Truckee to the plateaus north and northeast of the place and to 


the east of Boca and Verdi, crossing Prosser Creek and the Little © 


Truckee River. There can be selected reservoirs at that point in which 
water enough can be stored to fill Dog Valley. This will ultimately 


become available for the valleys and plateaus north and east of Reno. 


A dam across the Truckee River about 1 mile above the Central Pacific 
depot is also located to make a reservoir 3 miles in length along the 
Truckee Valley. The outlet from this reservoir will be on the south 
side of the Truckee River, along the benches and high foot-hills south 
of Truckee City, around the Marquis plateau and meadows into Marquis 
Creek, which flows into the Truckee River near Boca, about 10 miles 
below Truckee. This canal through Truckee and along the hill-sides 
may also afford an excellent water-power for mills, etc., for a mile or 
more before being used on the plateaus, and again entering the Truckee 


River offer an ample supply for Truckee meadows, or it can be carried 


by a higher-line canal to and around the Washoe Basin here in western 


Nevada. 


This dam, with the reservoir it will create in the Truckee, taken in 
connection with Lake Donner, will store, the two together, nearly or 
quite 6,000,000,000 cubic feet; quite sufficient for the supply of all 


lands now under ditch or available therefor ; as well as the reclama- 


tion of at least 1,000,000 acres more. Lake Tahoe, by a dam at its out- 
let near Tahoe City, can readilybe raised 8 feet. It has a drainage basin 
tributary to its supply of at least 5,000 square miles. Lake Tahoe 
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should be held in reserve—the great storage reservoir which will meet 
extraordinary needs. Over one-third of its area is within the boundary- 
lines of Nevada. A tunnel has been proposed to lead into the Carson 
Valley, by which the water thus stored can be drawn from its depths, 
at least 1,000 feet below its surface. Three lines across the Sierras 
between Lake Tahoe and Carson Valley have been run, the best being 
near the southeast portion of lake Tahoe and the head of Carson Val- 
ley, all in the State of Nevada, locating a tunnel 10 by 10 feet, with a 
crown of 2 feetin center. The open cut from Lake Tahoe to the en- 
trance of the tunnel will be 4,200 feet; the length of tunnel 17,331 feet, 
or 3.45 miles, the cut and tunnel having a grade of 2 feet per mile. The 
exit of the tunnel on the Carson Valley or east side is to be 1,500 feet 
above the valley. 

The output of this tunnel can be carried both north and south along 
the foot-hills and carried to any portion of the upper Carson Valley, 
and thence into the Carson River. In addition to the great benefit to 
be derived from the placing of this water upon the Carson Valley lands, 
a magnificent water-power can be secured and utilized along the east 
side of these mountains, and dynamos charged so that this power can 
be transmitted to Carson and Empire where the Virginia City mills are 
located, and the water used over again in Douglas, Ormsby, Washoe, 
Lyon, and Churchill Counties, all of them in Nevada. It is a perfectly 
feasible and not an expensive project either. A dam will have to be 
located also at the outlet of Lake Tahoe on the west side at Tahoe 
City to raise the lake 8 feet. The inlet to the canal and tunnel is 
located so as to receive 20 feet depth of water at high-water mark. 
This will give 200 square miles of surface water 20 feet deep, equal to 
111,513,600,000 cubic feet. The lake will never be more than 12 feet 
lower than the present height. This grand reserve reservoir can be 
turned either into the Carson or Truckee basins. The elevation is 
6,200 feet. 

Hope Valley, at the head of the West Fork of the Carson, is found to 
be an admirable location for a large reservoir. By making a dam 150 
feet high a surface area of not less than 5 square miles with an aver- 
age depth of 50 feet can be secured. This dam we located at the foot 
of the Carson Valley and at the head of Hope Canton, which has a 
granite ledge on both sides. For the first 100 feet in height it has a 
narrow gorge of 200 feet at bottom and 800 feet in width at top, with 
rock benches about 500 feet on eitber side above the first 100 feet. 
This is a land-locked valiey about 5 miles in length, an average of 1 
mile in width, 7,658 feet above the sea, and will hold 6,969,600,000 
cubic feet of water, with average depth of 50 feet. This reservoir will 
require two outlets to be cut in rock on both sides, and the water can 
be then turned into the river below. This is the West Fork of the 
Carson River. It would conduct the water 6 miles down Hope Cafion 
to a diverting dam to be located about 1 mile above the mouth of the 
canon, where a canal on the left or north side of the river would con- 
duct the amount of water required along the foot-hills at the base of the 
mountain and north of the cafion at any desired height as far north as 
Sheridan or Genoa, and distribute it then down the foot-hills and into 
the valley until it reaches the West Fork of the Carson River. From | 
this same diverting dam, 1 mile above the mouth of Hope Cajon, on its 
right bank, another canal can be constructed along the right bank of 
the West Fork of the Carson River, with a sufficient grade to conduct 
any portion of this water from the Hope Valley Reservoir across Dia- 
mond Valley 2 miles in length; thisis located at the foot of Hope Canon, 
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with an elevation of 5,481 feet, then through Dutch Valley, with an 
elevation of 5,277 feet, and this also about 2 miles in length; thence 
into Long Valley, which has an elevation of 5,078 feet above the sea 


and about 200 feet above the head of Carson Valley. There are already 
three ditches running from Hope Cation and conveying water through 
Diamond Valley to Dutch Valley, whose natural drainage is into Long 
Valley. Oneof these ditches can be enlarged into a canal, and the flood 
and natural water from the West Fork of the Carson can be secured to 


Long Valley, which is a good, natural, safe location for a grand receiv- 


ing reservoir; all outside of any river channel. 

With a dam 100 feet in height at a narrow neck of Long Valley about 
1 mile above the head of Carson Valley nearly or quite 4 square miles 
of surface water with an average depth of 50 feet can be obtained. This 
will give 5,625,680,000 cubic feet of water for distribution by a canal on 
the east side of the Carson Valley, which will supply not only the Em- 
pire Mills, but also all that the 100,000 acres of land on the east side of 
the Carson River (that now has no water for irrigation) may require. A 
canal from the left side of this dam out on the benches at the head of 
the Carson Valley may be supplied from this same source. The east or 


_ main fork of the Carson River ruus almost parallel with Long Valley 


for the 3 miles east before debouching into the Carson Valley proper. 
At Horse Shoe Bend, a point about 2 miles from its mouth, there is a 
narrow saddle ridge, where with an overflow dam across the East Fork 
or main river can be turned through a tunnel or cut of about 1,000 feet 
inlength. This will turn the water through a 10 by 10 feet tunnel or 
cut 10 feet wide at bottom and with its slopes of 1 to 1. 

Pleasant Valley, on'the Middle Fork of the Carson, in Alpine County, 
Cal., 12 miles south of Hope Valley, which is about 3 miles in length 
and 1 mile in width, can be made from 40 to 50 feet in depth as a reser- 
voir, with a water-shed of 50 square miles, and it has good rocky flanks 
at the lower end of the valley. This location is 3 miles above Markle- 
ville, Cal., and in it can be stored 3,345,403,000 cubic feet of water. . 
Below this reservoir and above Markleville are the waters from Burn- 
side Lake, Hot Springs Creek, Charity Valley, and other mountain 
creeks. At Markleville, 18 miles above Long Valley, the East and Mid- 
dle Forks of the Carson unite, thus making the East Fork the main 
Carson River, so that by the diversion of the East Fork at Horse Shoe 


- Bend, Long Valley can receive the water of all the branches of the 


Carson to its full or maximum capacity. Twelve miles above the junc- 
tion of the Main and East Forks of the Carson River Silver Creek joins 
the East Fork. Five miles farther southeast Wolf Creek empties into 
the East Fork. One mile above the mouth of Wolf Creek is a meadow, 
where from 1 to 2 square miles surface of water can be stored with a 
depth of 40 feet. Two miles above Wolf Creek, at Silver King Valley, 
on the East Fork of the Carson, another reservoir can be located with 
a water surface of 2 square miles. Now, all the above-named reservoir 


sites in Alpine County are above 6,000 feet elevation. Other sites have 


been examined, but found impracticable. The water-shed for the Car- 
son River and its branches is fully 1,000 square miles. 

At Wadsworth, Nev., 34 miles below Reno, the Truckee River turns 
north and sinks into Pyramid Lake, 15 miles from Wadsworth. Ata 
point on the Truckee 5 miles west of Wadsworth an admirable location 
for a diverting dam is found, which can be built of stone in rocky blufis 
116 feet higher than the water surface at the Wadsworth bridge. A 
dam and reservoir has also been located there, and our men are running 
levels for canals on either side of said river to conduct the water out 
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on the plateaus and benches north, east, northeast, and southeast fon 
Wadsworth. The bridge, which is now "30 feet high, can be filled up, 
and a 10 by 10 feet outlet and canal put in on each end of the bridge to 
guard against any possible flood or overflow or accident. This water. 
can be extended along the benches if required. 

By storage of the flood waters at the head of the Carson and Truckee 
Basins and other water-sheds along the eastern slopes of the Sierras at 
least 500,000 acres of fertile lands in California and not less than 
2,500,000 acres of good arable lands in western Nevada can be reclaimed 
and cultivated; all this in addition to the area now under cultivation. 
It will be seen that the aggregate amount of water in the reservoirs 
already selected is estimated at 133,229,968,000 cubic feet of water, and 
from the best information obtainable the reservoir can be filled annually 
from natural water-sheds. The demand for water in this State is at 
the rate of 1 cubic inch per acre, and is much in excess of that generally 


required in the State of California. The estimated amount for the — 


reservoirs now located will furnish an acre-foot for 3,000,000 acres of 
land. Iam convinced that we shall be able to find reservoir sites that 
- will hold an amount sufficient for another2,000,000 acres of land; that 
is, having an acre-foot of water for each acre. This will make 5, 00 5000 - 
acres that can be reclaimed in this division by the storage of water 
sufficient therefor. The waters of the Truckee and Carson and auxiliary 
springs have been carefully gauged daily, giving the velocity and 
quantity and discharge in cubic feet per second. A sample of the 
gauging of the Tr uckee River at Essex above the ditches and canals is 
as follows: 
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Name. velocity. Discharge. 
Cubic feet. 

May’ .20)) Truckee at. Hssex .. 2... pceccwecccmmeccsccccscnadancccetecdseeucacns 2, 630 2, 336. 67 
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IRRIGATION ON THE RIO PECOS, NEW MEXICO. 


‘The Rio Pecos rises in the northern part of New Mexico, northeast 
Santa Fé. 


It flows in a southeasterly direction to the neighborhood of Fort — 


Sumner, and then a little east of south across the Territorial line into 
Texas, finally forming a junction with the iio Grande. 
It isa mountain stream, subject to alternate flood and drought, until 


it reaches the neighborhood of Roswell, N. Mex.; thence for 100 miles, — 


in a due south line, it runs a tortuous course of probably 250 miles, re- 
ceiving at intervals large quantities of spring water. 

These springs generally flow into it along its bed, following the gen- 
eral limestone strata of the country. 

They represent the drainage from the eastern slopes of the Capitan, 
Sierra Blanca, Sacramento, and the Guadalupe Mountains, and the 
waters of the upper river which disappear below Fort Sumner. 

Careful measurements show that the permanent supply is sufficient 
to fill both of the canals now in course of construction, and calculated 
to carry 1,600 cubic feet per second, or 80,000 miner’s inches. 
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The drainage area, or catchment basin of the Rio Pecos, within the 

 Yerritory of New Mexico, and available for irrigation purposes, is 

_ approximately 20,000 square miles, at varying altitudes from 3,000 to 

~ 11,000 feet, and extending across four degress of latitude from the thirty- 
second to the thirty-sixth parallel. 

The lands of the valley between Roswell and the Territorial line sub- 
_ ject to irrigation are of the choicest limestone soil, and the total area 
between the foot-hills on the west and the river is nearly or quite 
1,000,000 acres. Of this fully 400,000 acres are below the level at which 
it is practicable to deliver water from the Pecos. 

The 40 miles ofthe Northern canal, now under contract, will cover 
about 75,000 acres of bottom and mesa land, and more than that area 
can be covered by extending the canal farther south. 

The Southern canal is much the larger one, and will irrigate more 
than 100,000 acres on the west side of the river, north of the Texas line, 
while there is practically unlimited area that can be made available, 
by extending south of that line.. Several bodies of choice land can also. 

be eovered on the east side of the river if desirable. 

The Northern canal is being constructed 30 feet wide on the bottom, 
with sides sloping 14 to 1 foot, and to carry water 5 feet deep, taking 

_ its supply from the Hondo, the principal tributary of the Rio Pecos, 

below the junction of the North Spring and Barenda Rivers, deriving 
its chief supply from permanent springs of great volume. Three miles 
from its head it crosses and receives the waters of the South Spring 
River, and is deepened to 6 feet to accommodate the increased supply 
at that point. These streams are all fed by permanent springs. 

The Scuthern canal was constructed a distance of 11 miles, with the 
capacity to irrigate 30,000 acres. It is being enlarged to 45 feet wide 
at bottom, 63 feet at the top, and 6 feet deep, and by careful computa- 
tion is intended to utilize all the available water of the river during 
the entire irrigating season. Its length within New Mexico will be 55 

~ miles. 

7 lt is taken from the east side of the Rio Pecos a few miles below 
Seven Rivers. Although the waters of the Pecos are sometimes en- 
larged by floods, at the point where this canal is taken from the river, 
a dam 3 feet high, built at trifling expense, suffices to turn the water to 

- fill the canal. It is controlled by head-gates, and the fall of the river 
is so great at that point that the rise does not exceed 6 feet—indeed, it 
never gets out of its banks. The river is a succession of rapids, and 
the fall within 6 miles amounts to as much as 50 feet. Very much of 
the water can be utilized at the crossings of arroyos for water-power, 
and then be discharged so as to cover large areas of agricultural land, 
without any loss of water. The canals are secure from floods. On 
the Hondo the reservoir at the dam backs fully half a mile up-stream, 
making dead water, and giving perfect control. 


/ 
\ ‘ 
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BLANKS AND FORMS USED IN DITCH MANAGEMENT. 


[Northern Colorado Irrigation Company, Denver, Colo.] 
RULES FOR EMPLOYES ON THE PLATTE CANAL. 


D. W. Payne, division superintendent. ; 

Division No. 1. 

This division of the canal commences at - and ends at . 

You are specially under the orders and directions of the engineer, and you are to 
carry out faithfully and promptly all his instructions. You will frequently and 














closely examine every part of the canal in your division, and enter in your weekly | 


report any remarks that you may think necessary regarding the general condition of 
the works. Should there be a necessity for immediate attention to any part of the 
canal, report immediately on the telephone to the office, or if before 9 o’clock a. m. 
or after 4 o’clock p. m. ring the number on the telephone for the engineer. Failing 
to get an answer from the engineer ring the manager’s number. 

Should a serious leak, or break, or overflow occur, you will immediately make 
every effort to stop it, and to accomplish this you may hire such assistance as may be 
necessary and close at hand. Open the nearest waste gates above the leak, or break, 
or overflow, and if necessary to have all the water shut out of the canal, telephone 
to Denver to any of the three calls there. Should the accident be one that you can 
overcome without great difficulty, do not lose time by leaving it and trying to tele- 
phone, but get such assistance as may be nearest. If necessary, send or go to the 
nearest telephone and give notice to the engineer. ; 

All employés on the canal are required to promptly render assistance to each other 
whenever there is any necessity for so doing. Each division superintendent shall 
keep a daily record of the depth of water on the guage or guages in his division, and 
will report the same to the engineer by telephone daily. ape yy. 

Each division superintendent shall provide himself with a suitable horse and cart, 
if such conveyance be required, and shall at all times carry with him a shovel, ham- 
mer, nails, serew-driver, wrench, measuring rule, and telephone tools, all of which, 
except the horse and cart, and feed for horse, will be provided by the company. In 
addition to these tools, there should be on each division oakum and sacks, and divis- 
ion superintendents will promptly notify the engineer when additional supplies are 
needed. : 

Expenses. —Except in cases of emergency, such as leaks, breaks, or overflows, or 
danger of any of these, no materials or tools shall be purchased or obtained on the 
credit of the company, except by the engineer or on his order, and no labor shall be 
employed except in emergencies as above stated, without first having the authority 
of the engineer. In all cases where laborers or mechanics are employed, the person 


in charge of\ the division where the work is being done shall keep a full and complete — 


record of the time each person is employed and the wages to be paid, unless the 
engineer shall place some other person in charge of the work. 
All payments for wages or hire of any kind and for material shall be made at the 


office of the company in Denver, and then only upon properly stated and certified _ 


accounts first approved by the president or manager. 

Care of property.—All property of the company must be carefully watched and pro- 
tected on each division by the division superintendent, and he shall be responsible 
for locks, keys, gate-pins, tools, bolts, bars, or other effects. He shall report promptly 
to the engineer or manager all cases where the property of the company has in any 
way been tampered with or damaged, such as the cutting or breaking of gates or 
weirs, or interference in any way with the banks of the canal or flumes. He shall 
also report all cases where any damage has resulted to the property of others by 
reason of overflow or breaks, orin any other way. 

Distribution of water.—Such water as may from time to time be in the canal shall 
be divided pro rata to all persons entitled thereto by reason of their ownership of 
water rights, and each person in charge of a division shall in the most impartial and 
careful manner turn water out of their respective gates in strict accordance with 
the directions given from time to time by the engineer or from the manager’s office, 
and under no circumstances is any person to be allowed to open a gate or in any way 
to obtain more water than the quantity stated in the directions. The gate on every 
outlet must at all times be kept locked and the division superintendent must at all 
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_ times carry the keys with him. He shall carefully inspect all gates, weirs, and out- 
lets every day to see if all be in good order; also to discover if the gates are being 
tampered with, and he shall measure and record every day the depth of water flow- 
ing over each weir, and enter the same in the reports prepared for such purpose. 
Look sharply for persons having duplicate keys. 

All outlets are to be kept free and clear of drift-wood and all other floating matter, 
and the gates should be frequently examined to see if there be a free flow under 
them; alse that no wedges have been driven under them by persons trying to get 
more water. 

Do not accept the statement of any person about water; all instructions pertain- 
ing thereto will be given on the telephone, or in writing, from the proper authority. 

Report promptly the name of any person who offers any bribe or any inducement 
to get more water than is then being allowed under the directions given you. 

Whenever there is a rise in the water in the canal, not caused by floods from the 
prairie, the quantity running over the werts in the lateral ditches should not be al- 
lowed to increase by reason of the greater pressure on the outlets. The gates in the 
outlets should be partly closed down so as to give just the same depth of water over 
the weirs as was running before the rise, unless orders contrary to this have been 
given from proper authority. In almost every instance when more waste is taken 
into the canal from the river, the extra quantity is intended for the divisions at the 
end of the canal. When a sudden great rise occurs in the canal by reason of flood 
water from the prairies, caused by a storm, make haste to the water gates and open 
them, also let out at all the outlets in the canal as uch water as the lateral ditches 

will fairly carry without overflowing or doing any damage. 

Whenever there are indications of a storm and a flood, the waste-gates should be 
opened before the flood comes. Good judgment and prompt action in emergencies of 
this kind will determine the efficiency and earnestness of the employé in the duties 
assigned to him. 

Whenever you see that water is being allowed to run to waste by any irrigator, 
reduce the quantity running over the weir to the extent of such waste. If you see 
that a lateral ditch is broken, and the water is running to waste, shut off the water 
and notify the superintendent of the lateral or some person who is using water from 
it. Make a record of your action in every case of the two above kinds, and state the 
particulars in your weekly report. 

Notre.—There must not be any absence from duty unless permission first be obtained 

from the engineer or manager. 

There must not be any scolding with, or rough language applied to, farmers or 
users of water. You can perform your duty better without this. If any one assaults 
you without just provocation the company will assist you in a prosecution. 

Any case of intoxication or any neglect of duty, or apparent indolence or indiffer- 
ence on the part of an employé will be met with prompt dismissal. 

All reports must be carefully and accurately made, so that, if necessary, they can 
be sworn to. 

S. J. GitMorE, Manager. 
GEORGE G. ANDERSON, Engineer. 


THE NORTHERN COLORADO IRRIGATION COMPANY. 





Record of depths of water at the weir, at the city limits of Denver, for the week ending 


Saturday, , 188—, at 6 o’clock p.m. 
en ee 
TASES. NiO. De TA, Average | Discharge Total | 
Day. depth in | depthin | depth per | in cubic quantity in 


inches. inches. day. feet, gallons. 
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I certify that the depths of water entered above in the first two columns are true 
and correct. 








I certify that the depths given abov» in the first two columns and the average 
depths given in the third column show a total delivery of water for the week ending 
as above, of —— cubic feet, or the equivalent of —— gallons. 
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Monday. 


No water in the ditch. 






Nae contify that the depths of water entered above are true and correct. © 
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: z 2 Report of services performed during week ending Saturday evening, 
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Sunday, 

- Monday, 
Tuesday, 
Wednesday, 
Thursday, 
Friday, 
Saturday; 


The Northern Colorado Irrigation Company. Report of services performed by 
———, for week ending Saturday evening, 








] 


Ene 1 ig evening, and not wait to end of week, when you may have forgotten 
particulars. 


_ Note.—This report may be madein pencil. It need not include all the little details 
of work, but should be sufficiently full to clearly indicate what was done each day. 
At should be sent by mail, or otherwise, at the first opportunity, to 
S. J. GILMORE, 
Manager, Denver, Colo. 





BLANK WATER CONTRACT FORMS AS USED IN COLORADO. 
No. I. 


Know all men by these presents, that the Canal Company, a corpora- 
tion existing under the laws of the State of Colorado, of the first part, and 
, of the county of and State of Colorado, of the second part, for and in 
consideration of the sum of $—— to be paid as hereinafter specitied, and in consider- 
ation of the mutual covenants and agreements in this contract contained, to be per- 
formed and kept, the said company hereby agrees to carry and convey for the use of. 
the second part—, statutory inches of water in and through the canal of said 
company, subject to the following terms and conditions, to which the said part— of 
the second part, heirs and assigns, hereby expressly agree: 4 

I. The said company agrees to carry and convey the said water in its said canal for 
the use and benefit of the said second part—, heirs or assigns, continuously dur- 
ing the irrigating season, except as hereinafter provided, and at no other time, unless 
with the consent of said company thereto in writing. 

Il. Said water shall be used only for irrigating and domestic purposes on the follow- 
ing described tract of land, and none other, to wit: , and under no circum- 
stances shall said water, or any portion thereof, be used for mining, milling, or me- 
chanical power, or for any other purpose not directly connected or incident to the 
purposes herein specified. 

III. Said company expressly reserves to itself the right to distribute the water 
from its said canal in accordance with such rights and priorities as are or may here- 
































- after be established or decreed; and this contract is received by the part— of the 


second part subject to such priorities. 

IV. The said second part—, heirs or assigns, shall not permit said water, nor 

any portion thereof carried as aforesaid, to run to waste, but as socn as a sufficient 

quantity shall have been used for the purposes herein allowed and contracted for, 
the said second part—,——heirs or assigns, shall shut off said water and keep the 
same shut and turned off until the same shall be again needed for the purposes afore- 
said. But inno case shall the amount of water taken or received by said second 
part—, —— heirs or assigns, exceed the quantity first herein réferred to, and said com- 
pany hereby reserves the right at any time to shut off the water herein mentioned 
whenever it shall find that the said part— of the second part — — wasting it or not 
using it in accordance with the agreements herein contained on the land above men- 
tioned. 

V. The said company shall deliver said water at such point or points along the line of 
said canal or ditch, or from any of its reservoirs, laterals, either or all, as it may deter- 
mine to be the most practicable, and the manner of withdrawing and regulating 
the supply of said water from said company’s ditch and reservoirs shall be prescribed 
by said company, and shall at all times be under its control, as determined and di- 
rected by the said company. The head-gates, flumes, weirs, or other arrangements 
or devices, and all measuring boxes and devices through which the water hereby con- 
tracted to be carried shall be drawn and measured from said company’s ditch or res- 
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ervoirs, shall be made and placed in position by the said company but at the cost of 
said second part—, who shall also be liable for the expense of keeping the same in 
good repair and condition; and the said company may collect and enforce the pay- 


ment of all sums expended for said purposes in the same manner as prescribed for 


collecting and enforcing assessments. ‘ine : } 
VI. The said first party agrees to keep and maintain said main canal or ditch ané 


any and all of its reservoirs and laterals in good order and condition, and in case or 


accident to the same, to repair the injury thereby occasioned, as soon as practicable 
and expedient; and the company shall have a right to assess the said second part— 
for its expenses of maintaining, repairing, and operating said canal, and any and 
all reservoirs and laterals connected therewith, including taxes and legal assessments 
on said canal, a sum not exceeding per statutory inch hereby contracted to be 
carried, per annum; and in addition thereto may, when necessary by reason of acci- 
dent, assess all owuers or holders of water rights, pro rata, such sums as may be nec- 
essary to repair the injuries so occasioned, - the amount of all assessments herein 
provided for shall be determined and levied by said company by resolution of its 
board of directors, and the company also reserves to itself the right by like resolu- 
tion to establish and enforce such rules and regulations, and to provide and declare 
such penalties as it may deem necessary and expedient for the purpose of enforcing 








and collecting said assessments or any part thereof. Said assessments shall be due 


and payable at such time as may be fixed by the board of directors of the first party, 
and the second part— hereby agree— to duly pay the same, and further agree— that 


the failure to pay the same or any part therof within sixty days after notice of the - 


levy of any assessment (which notice may be either personal or by registered letter 
addressed to the second part— at , Colorado) shali, at the option of the board of 
directors of the first party, constitute a forfeiture of all the rights of second part— 
as provided in paragraph XIII of this agreement. 

VII. The said first party shall have, and the said second part— hereby grant — to the 
said first party, a right of way across said above described land of the width of 
feet for the main canal as now located and a right of way for the laterals of said first 
party as now located, of the width of —— feet, and also the right of roadway on the 
banks of the canal and main laterals; and in case a fence is constructed by said sec- 
ond part — across said road way —— shall construct and maintain a gateway across said 
bank, when said first party requests, in which case said first party shall close said 
gate when opened by it. Re. 

VIII. It is hereby distinctly understood and agreed by and between the parties 
hereto, that in case the first party shall be unable to carry and distribute a volume 








of water equal to the estimated capacity of its canal, either from casual, unforeseen, | 


or unavoidable accidents, or from any cause beyond the control of said first party, or 
if the volume of water prove insufficient from drought or from any other cause beyond 
the control of said company, the company shall not be liable in any way for the 
shortness or deficiency of supply so occasioned, or any loss or damage resulting there- 
trom by reason of any of said causes. If, however, by reason of such causes, or any. 
of them, the supply of water be insufficient to furnish an amount equal to all the 
water rights then outstanding, the said company shall have the power and the right 
to distribute such water as may flow through said canal to the holders of such water 
rights pro rata, or way alternate the same; and for the purpose of so doing may es- 
tablish and enforce such rules as it may deem necessary or expedient. And the second 
part — for —— and —— heirs and assigns, agree— in consideration aforesaid, to waive, 
and hereby do— waive, any claim for loss or damage by reason of any leakage, overtlow, 
or breaking of said company’s canals, or any of its reservoirs, lakes, or laterals, either 
upon the land aforesaid or any other tract belonging to the part— of the second part, 
provided the same is not caused by the negligence of said company. 

IX. The said company agrees that when it shall have sold and have outstanding 
and in force a number of water rights equal to the estimated capacity of the com- 
pany’s canal, or sooner, at its option, it will then transfer to the holder of each water 
right, who shall have complied with the terms and conditions of this contract, with- 
out further consideration, such a proportion of the number of shares of the capital 
stock of the said company as the number of water rights held by —— bears to 
the whole number of water rights held or outstanding in the canal of the company, 
or as near thereto as may be possible without making fractions of shares, and which 
said shares the second part— agree— to accept: Provided, however, That such transfer 
is to be made only on the express condition that the first party shall thereupou and 
thereafter be absolutely released from any and all obligations or liabilities arising out 
of the ownership, operation, management, or control of said canal, or out of any con- 
tract (including this) pertaining to the distribution of water therefrom, which said 
obligations shall be assumed by said holders of water rights, who shall pay all ex- 
penses incident to such transfer; which said condition the said second part—, in con- 
sideration thereof and of these presents, for and —— heirs and assigns do— 
hereby accept. Such transfer shall only be made when the canal is in good order 
and unencumbered, 


X. It is further agreed that the irrigating season shall commence April 15 and 
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continue to November Ist of each and every year, and that thereafter water shall be 
conveyed for domestic purposes whenever reasonably practicable; subject to the 
right of said first party to shut off the water in order to repair or enlarge or extend 
said canal, 

XI, The payment of the consideration heretofore specified herein shall be as fol- 
lows: dollars upon the ensealing and delivery of this contract, payment of 
which is hereby acknowledged, and the balance in payments at the times and 
in the manner following, that is to say: 











Day.| Month. | Year. |Principal.; Interest.) Amount. Remarks. 
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Said deferred payments sha]l bear interest at the rate of —— per cent. per annum, 
payable annually, and shall bear interest after maturity at the rate of per cent. 
per annum, and the second part— in consideration of the premises hereby agree— 
that will make punctual payment of the above sums, and each of the same, to- 
gether with the interest thereon as the same respectively become due; and that —— 
will regularly and seasonably pay all assessments that may be imposed by said com- 
pany for the purposes aforesaid as above agreed. 

XII. In case the second part , legal representatives, heirs or assigns, shall pay 
the several sums of money punctually, and at the times above limited, and shall 
strictly and literally perform all and singular the agreements and stipulations afore- 
said after their true tenor and intent, then this contract shall be and operate as a 











contract entitling said second part— in perpetuity to the enjoyment of the right 


hereby granted, subject, however, to the same assessments and forfeitures for non- 
payment as herein provided. 

XIII. And it is hereby agreed and covenanted by the parties hereto that time and 
punctuality are essential elements of thig contract. Andin case the second part— 
shall fail to make the payments aforesaid, and each of them, or shall fail to pay any 
assessment which may be levied as provided in paragraphs V and VI hereof, punct- 
ually and upon the strict terms and times above limited for the payments and assess- 
ments herein provided for, or likewise to observe, perform, and complete, all and each 
of said agreements and stipulations aforesaid strictly and literally, without any fail- 


‘ ure or default, then this contract, so far as it may bind the first party, shall become 


null and void, the water may be immediately shut off, and all rights and interests 
hereby created or then existing in favor of the second part,—, heirs or assigns, or 
derived from this contract shail utterly cease and determine, and all equitable and 





legal interest in the right hereby contracted for shall revert to and revest in said 


first party, without any declaration of forfeiture or any other act of said first party 
to be performed, and without any right of said second part—of reclamation or com- 
pensation for moneys paid or services performed, as absolutely, fully, and perfectly as 
if this contract had never been made: Provided, That said first party shall give to said 
second part— heirs or assigns, sixty days’ notice, either personal or by mail, of the 
said second part—, heirs or assigns, being in arrears upon said payments, or any 
of them, or the interest thereon, which notice, if by mail, shall be sufficient, if by reg- 
istered letter addressed to said second part— at Colorado. 

XIV. It is also stipulated and agreed that no assignment of the rights of the sec- 
ond part— under this contract, whether by conveyance or lease of all or part of said 
lands, or by operation of law, or otherwise, shall be binding on the first party, so 
as to require it to carry for or deliver to such assignee any of the amount of water 
herein contracted to be carried and delivered unless the first party shall consent 
thereto in writing ; and provided, that no assignment whatever shali be binding as 
to the first party herein until the same is endorsed upon these presents and consented 
to in writing upon these presents by the said company: And provided further, That 
nothing herein contained shall be taken to bind the party of the first part herein to 
release the second part— in case of such assignment, from any liabilities to said first 
party under this contract. The endorsement upon these presents of the company’s 
consent to the assignment by the party— of the second part of this contract and of 
~— rights hereunder will be made by said company upon request of the part— of the 
second part, provided all payments, assessments, and charges herein provided for 
which may have become due at or prior to the time of such request shall have been 
fully paid. 








~ 
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XV. It is further stipulated and agreed that nothing in the foregoing provisions as 


to relocation and assignment shall be taken to bind the first party to convey or deliver aby 


water in less amount than 5 statutory inches for any one tract of land. Lot 

XVI. It is also stipulated and agreed that from and after the execution hereof, the 
said second part— may enter into the use and enjoyment of water flowing through 
said canal, its reservoirs or laterals, to the extent of the ts above contracted for as 
fully as though fully paid for, but subject, however, to #11 the terms, limitations, and 
conditions above set forth. 

In witness whereof, the Canal Company, party of the first part, has 
nereunto caused its corporate name to be subscribed by its presidert, and attested by 








its secretary, and’its corporate seal to be affixed hereto as well as to a duplicate — 
hereof, and the part— of the second part—— hereunto subscribed —- name— and affixed | 






































—— seal— hereto, as weil as to a duplicate hereof, this the —— day of A. D. 18— 
COMPANY. 
By President. 
Attested by: 
é Secretary 3 
[SEAL. ] 
Address, 
——— [SEAL.] 
Address, ——— ——— 
ASSIGNMENT. 





, the within-named purchaser, for and in consideration of dol- 
lars, do hereby assign and transfer all —— right, title, interest, and claim in and to 






































the within-described rights to water unto , of , county of 
and State of , heirs and assigns, forever; and do hereby authorize and em- 
power the Company to receive from the said all unpaid 


balances due to said company, in part consideration for said water rights. 

Given under —— hand and seal this day of , A. D. 18—. 

It is expressly understood that in consenting to recognize this assignment the offi- 
cers of this company do not exempt the original purchaser from any of his liabilities 
under the contract, but will protect the rights of the assignee, provided he complies 
with its obligations. ; / 























——. [SEAL.] 
Countersigned. 
7S Seth ae 
President. 
CRISES s . , 
Secretary. 
STATE OF COLORADO, 
County of 5 80 
Before me, — in and for said county, this day personally came ——— 





, known to me to be the identical person described in the within agreement, 
and who executed the foregoing assignment, and acknowledged that signed, 
sealed, and delivered the same as free and voluntary act and deed, for the uses 
and purposes therein set forth. ' 

Given under my hand and —— seal of office this —— day of ———, A. D. 18—. 


——_—_——— 











My commission expires 


Received , 189—, of - 
deferred payment, on the within contract. 





ile 


the sum of dollars, amount of first 




















; teen similar to the above for the second to the eighth payments, inclusive, 
olow. 

Bree ment) No.—. Agreement to carry —— inches of water. The 
wi 














No, II. 





_ Know all men by these presents, that the Canal Company, a corpora- 
tion existing under the laws of the State of Colorado, of the first part, and 
—, of the county of and State of Colorado, of the second part, for and in 
consideration of the sum of $—— to be paid as hereinafter specified, and in consider- 
ation of the mutual covenants and agreements in this contract contained, to be per- 
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formed and kept, the said company hereby agrees to sell unto the second party a 
_ water right for —— statutory inches of water flowing through the canal of said 


company, subject to the following terms and conditions, to which the said party of 
the second part, —— heirs and assigns, hereby expressly agree: 

I. The said company agrees to furnish the said water to the said second party, —— 
heirs or assigns, continuously during the irrigating season, except as hereinafter 
provided, and at no other time, unless with the consent of said company thereto in 
writing. : 

II. Said water shall be used only for irrigating and domestic purposes on the 
following described tract of land, and none other, to wit: and under 








_no circumstances shall said water, or any portion thereof, be used for mining, milling, 


or mechanical power, or for any other purpose not directly connected or incident to 
the purposes hereinafter specified. 

III. Said company expressly reserves to itself the right to distribute the water from 
its said canal in accordance with such rights and priorities as are or may hereafter 
be established or decreed; and this deed is received by the party of the second part 
subject to such priorities. 

IV. The said second party, —— heirs or assigns, shall not permit said water, nor 
any portion thereof furnished as aforesaid, to run to waste, but as soon as a sufficient 
quantity shall have been used for the purposes herein allowed and contracted for, 
the said second party, —— heirs or assigns, shall shut off said water and keep the 
same shut and turned off until the same shall be again needed for the purposes afore- 
said. Butin nocaseshall the amount of water taken or received by said second party, 
—— heirs or assigns, exceed the quantity first herein referred to, and said company 
hereby reserves the right at any time to shut off the water herein mentioned when- 
ever it shall find that the said part— of the second part wasting it or not using 
it on the land above-mentioned. 

VY. The said company shall deliver said water at such point or points along the line 
of said canal or ditch, or from any of its reservoirs, laterals, either or all, as it may 
determine to be the most practicable, and the manner of withdrawing and regulating . 
the supply of said water from said company’s ditch and reservoirs shall be pre- 
scribed by said company, and shall at all times be under its control, as determined 
and directed by the said company. The head-gates, flumes, weirs, or other arrange- 
ments or devices through which the water hereby sold shall be drawn from said com- 
pany’s ditch or reservoirs, shall be made and placed in position by the said company, 
but at the cost of said second part— who shall also be liable for the expense of keep- 
ing the same in good repair and condition ; and the said company may collect and 
enforce the payment of all sums expended for said purposes in the same manner as 
prescribed for collecting and enforcing assessments. 

VI. The said first party agrees to keep and maintain said main canal or ditch and 
any and all of its reservoirs and laterals in good order and condition, and in case of 
accident to the same, to repair the injury thereby occasioned, as soon as practicable 
and expedient; and the company shall have a right to assess the said second part— 
for its expenses of maintaining, repairing, and operating said canal and any and all 
reservoirs and laterals connected therewith, including taxes and legal assessments on 
said canal, a sum not exceeding per statutory inch hereby contracted to be sup- 
plied per annum; and in addition thereto may, when necessary by reason of acci- 
dent, assess all owners or holders of water rights, pro rata, such sums as may be 
necessary to repair the injuries so occasioned. The amount of all assessments herein 
provided for shall be determined and levied by said company by resolution of its 
board of directors, and the company also reserves to itself the right by like resolu- 
tion to establish and enforce such rules and regulations, and to provide and declare 
such penalties as it may deem necessary and expedient for the purpose of enforcing 





» 





- and collecting said assessments, or any part thereof. Said assessments shall be due 


and payable at such time as may be fixed by the board of directors of the first party, 
and the second part— hereby agree— to duly pay the same, and further agree— that 
the failure to pay the same or any part thereof within sixty days after notice of 
the levy of any assessment (which notice may be either personal or by registered 
letter addressed to the second party at , Colorado) shall, at the option of the 
board of directors of the first party, constitute a forfeiture of all the rights of the 
second part— as provided in paragraph XIV of this agreement. 

VII. The said first party shall have, and the said second part— hereby grant— to 





the said first party, a right of way across said above described land of the width of 


——— for the main canal or laterals of said first party as now located, and also the 
right of roadway on the banks of the canal and main laterals; and _ in case a fence 


’ is constructed by said second part— across said roadway —— shall construct and 


maintain a gateway across said bank, when said first party requests, in which case 
said first party shall close said gate when opened by it. 

VIII. It is hereby distinctly understood and agreed by and between the parties 
hereto, that in case the first party shall be unable to carry and distribute a volume 
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of water equal to the estimated capacity of its canal, either from casual, unforseen, 
or unavoidable accidents, or from any cause beyond the control of said first party, or 
if the volume of water prove insufficient from drouth or from any other cause beyond 


the control of said company, the company shall not be liable in any way for the © 


shortness or deficiency of supply so occasioned, or any loss or damage resulting there- 
from, by reason of any of said causes. If, however, by reason of such causes, or 
any of them, the supply of water be insufficient to furnish an amount equal to all 
the water rights then outstanding, the said company shall have the power and the 


right to distribute such water as may flow through said canal to the holders of such © 


water rights pro rata, or may alternate the same; and for the purpose of so doin 
may establish and enforce such rules as it may deem necessary or expedient. An 
the second part— for and assi 
aforesaid, to waive, and hereby do waive, any claim for loss or damage by reason of 
any leakage, overflow, or breaking of said company’s canals, or any of its reservoirs, 
lakes, or laterals, either upon the land aforesaid or any other tract belonging to the 
part— of the second part. Pes, 

IX. The said company agrees that when it shall have sold and have outstanding 
and in force a number of water rights equal to the estimated capacity of the com- 
pany’s canal, or sooner at its option, it will then transfer to the holder of each water 
right, who shall have complied with the terms and conditions of this contract without 
further consideration, such a proportion of the number of the shares of the capital stock 
of the said company as the number of water rights held by —— bears to 
the whole number of water rights held or outstanding in the canal of the company, or 
as near thereto as may be possible without making fractions of shares, and which said 
shares the second part — agree— to accept: Provided however, That such transfer is 
to be made only on the express condition that the first party shall thereupon and 
thereafter be absolutely released from any and all obligations or liabilities arising 
out of the ownership, operation, management, or control of said canal, or out of any 
contract (including this) pertaining to the distribution of water therefrom, which 
said obligations shall be assumed by said holders of water rights, who shall pay all 
expenses incident to such transfer; which said condition the said second part— in 
consideration thereof and of these presents, for and —— heirs and assigns do— 
hereby accept. Such transfer shall only be made when the canal is in good order and 
unencumbered. 

X. It is further agreed that the irrigating season shall commence April 15 and con- 
tinue to November 1 of each and every year, and that thereafter water shall be con- 
veyed for domestic purposes whenever reasonably practicable; subject to the right 
of ae first party to shut off the water in order to repair or enlarge or extend said 
canal. 

} XI. The payment of the consideration heretofore specified herein shall be as follows: 
—— dollars upon the ensealing and delivery of this con tract, payment of which is 
hereby acknowleged, and the balance in —— payments at the times and in the manner 
following, that is to say: 

















a 
Day.| Month. | Year. |Principal.| Interest. | Amount. Remarks. — 





————— | | | | 





First deferred payment.... 
Second Referied, payment.. 
Third deferred payment... 
Fourth deferred payment.. 
Fifth deferred payment. ... 
Sixth deferred payment.... 
Seventh deferred payment. 
Eighth deferred payment. . 


a 





Said deferred payments shall bear interest at the rate of —— per cent. per annum, 
payable annually, and shall bear interest after maturity at the rate of —-~ per cent. 


per annum, andthe second part—, in consideration of the premises, hereby agree— — 


that —— will make punctual payment of the above sums, and each of the same, 
together with the interest thereon,as the same respectively become due; and that 
will regularly and seasonably pay all assessments that may be imposed by said 
company, for the purposes aforesaid, as above agreed. 
XII. In case the second part legal representatives, heirs or assigns, shall pay 








the several sums of money punctually, and at the times above limited, and shall - 


strictly and literally perform all and singular —— agreements and stipulations afore- 
said after their true tenor and intent, then the first party shall cause to be made and 
executed unto the second. part —— heirs or assigns, a deed conveying the water-right 
above described in fee-simple ; subject, however, to the same assessments and for- 
feitures for non-payment as herein provided, © 


heirs and assigns, agree—, in consideration — 
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XIII. The first party claims and reserves a strip of land of the width necessary and 


sufficient for the right of way of the canals of the first party, and for enlarging and 
repairing and superintending the same where any such canal is located upon or con- 


_ tiguous to the premises, hereby claiming and reserving.the right of way across said 


lands for lateral canals where the same are or may become necessary and expedient for 
the purpose of conveying water from the main canals of first party to the lands below, 
whether such laterals are constructed by the first party, or by persons owning such 
lower lands; provided that the laterals aforesaid shall be constructed under the 
supervision of and upon such lands only as are selected by the first party. 

XIV. And it is hereby agreed and covenanted by the parties hereto that time and 
punctuality are essential elements of thiscontract. And incase the scond part—shall 
fail to make the payments aforesaid, and each of them, or shall fail to pay any assess- 
ment which may be levied, as provided in paragraphs V and VI hereof, punctually 
and upon the strict terms and times above limited for the payments and assessments 
herein provided for, or likewise to observe, perform, and complete all and each of 
said agreements and stipulations aforesaid strictly and literally without any failure 


_. or default, then this contract, so far as it may bind the first party, shall become null 


and void, the water may be immediately shut off, and all rights and interests hereby 
created or then existing in favor of the second part heirs or assigns, or derived 
from shall utterly cease and determine, and all equitable and legal 
interest in the water-right hereby contracted to be conveyed shall 
revert to and revest in said first party, without any declaration of forfeiture or any 
other act of said first party to be performed, and without any right of said second 
part— of reclamation or compensation for moneys paid or services performed, as abso- 
lutely, fully, and perfectly as if this contract had never been made: Provided, That 
said first party shall give to said second part—, —— heirs or assigns, sixty days’ notice, 
either personally or by mail, of the said second part —— heirs or assigns, being in 

















arrears upon said payments, or any of them, or the interest thereon, which notice, if 


_ by mail, shall be sufficient, if by registered letter addressed to said second part— at 


vey the premises to the second part— or 


affixed —— seal— hereto, as well as to a duplicate hereof, this the —— day 





, Colorado. ° 

And it is further stipulated that no assignment of the premises shall be valid unless 
the same shall be indorsed hereon, and no agreements, or conditions or relations be- 
tween the said second part— and assigns, or any other person acquiring title 
or interest from or through ——, shall preclude the first party from the right to con- 
assigns, on the surrender of this agree- 
ment and the payment of the unpaid portion of the purchase money which may be 
due to the first party. 

XY. It is also stipulated and agreed that from and after the execution hereof, the 
said second part — may enter into the use and enjoyment of water flowing through 
said canal, its reservoirs or laterals to the extent of the right, above contracted to be 
conveyed, as fully as though fully paid for, but subject, however, to all the terms, 
limitations and conditions above set forth. 

_ In witness whereof, the Company, party of the first part, has here- 
unto caused its corporate name to be subscribed by its president, and attested by its 
secretary and its corporate seal to be affixed hereto as well as to a duplicate hereof, 
and the part— of the second part subscribed name— and 





























_A. D, 18—. 


COMPANY, 
President. 











By -——— 
Attested by— 








Secretary. 
[ SEAL. ] 








Address: 
- Address: 
Address: 














[SEAL. ] 











[SEAL. ] 











ASSIGNMENT, 











, the within-named pnrchaser, for and in consideration of — dollars, 
do — hereby assign and transfer all —— right, title, interest and claim in and to the 
within-described rights to water unto of , county of - , and 
State of , heirs and assigns, forever. And—— do — hereby authorize and em- 
power the Company, to receive from the said all unpaid 
balances due to said Company, in part consideration for said water rights and upon 
the final payment of all.the purchase money and a full compliance of all the require- 
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ments contained in the within agreement, to execute, or cause to be executea, to the 

said heirs and assigns, a deed of said water rights, instead of to : 
Given under —— hand and seal, this —— day of , A. D., 18—. 





It is expressly understood that in consentig to recognize this assignment, the 
officers of this Company do not exempt the original purchaser from any of his liabili- 
ties under the contract, but will protect the rights of the assignee, provided he com- 
plies with its obligations. 





























» [SEAL.] 
Countersigned : ; 
President. 
Secretary. * 
STATE OF COLORADO, 
County of » 88. 
Before me , in and for said county, this day personally came ma) 
, known to me to be the identical person— described in the within agreement, . 
and who executed the foregoing assignment, and acknowledged that —— signed, 
sealed, and delivered the same as —— free and voluntary act and deed, for the uses 


and purposes herein set forth. 




















Given under my hand and seal of office, this —— day of A.D. 18—. 
My commission expires , 18—. rays 
Received , 189—, of ——— the sum of —— dollars, amount of first de- 





ferred payment on the within contract. 


i—— - 





- [Receipts similar to the above for the second to the eighth payments, inclusive, 
ollow. ] 











(Indorsemént.) No.——. Agreement for sale of water right. The _— 
with for —— statutory inches. 
No. III. ; 


THE FORT MORGAN LAND AND CANAL COMPANY. 


This agreement, made this —— day of ———, in the year 18—, between the Fort~ ‘ 


Morgan Land and Canal Company, a corporation existing under thelaws of the State 
- of Colorado, as the first party, and , of the county of Weld, and State of 
Colorado, as the second party, witnesseth: 

I. That in consideration of and subject to the stipulations herein contained, and 
the payments to be made as hereinafter specified, the first party hereby agrees to sell 
unto the second party —— heirs orassigus, —— water right —— to the use of water, 
flowing through the canal of said first party ; each water right to be sufficient to ir- 
rigate 80 acres of land, but not to exceed 1.40 cubic feet of water per second of time, 
which the first party agrees to furnish to the second party —— heirs or assigns, dur- 
ing the irrigating season, except as hereinafter provided, and at no other time, for 
domestic purposes and for irrigating the following-described land, situate in the 
county of Weld, and State of Colorado, viz: ; 

II. Said second party heirs or assigns, shall not permit said water or any 
portion thereof, furnished as aforesaid, to run to waste, provided, however, that own- 
ers of water rights from the said canal may temporarily, for mutual convenience for 
irrigating purposes only, use their water in combination upon their several lands, 

) but never upon lands for which the first party has not sold its full quota of water, 
on a basis of one water right to 80 acres of land. ' 7 

III. Said first party shall deliver said water at such point or points along the line 
of said canal, or from any of its reservoirs, either or all, as it may determine from time 
to time to be most practicable; and the location of all headgates, and the manner of - 
withdrawing and regulating the supply of water from said company’s canals and reser- 
res shall be prescribed by said company, 2nd shall at all times be under its con-~ 

rol. 

IV. Said first party agrees to keep and maintain said canal and any and all of its 
reservoirs in good order and condition, and in case of accident to the same to repair 
the injury thereby occasioned as soon as practicable and expedient; and the company 
shall havea right to assess said second party, for the expense of maintaining, repairing 
and superintending said canal and any and all reservoirs connected therewith, a sum 
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sary and expedient. And thesecond party, for 


‘annum. Payment has been made and received of 
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‘not exceeding $10 per water right sold, per annum, and in addition thereto may, when 


necessary by reason of accident, assess all owners or holders of water rights pro rata 
such sums, not exceeding $10 in any one year for each water right, as may be neces- 
sary to repair the damages so occasioned. The amount, manner of collection, and 
time of payment of all assessments herein provided for shall be determined by said 
company; and the company also reserves to itself the right to establish and enforce 
such rules and regulations, and to provide and declare such penalties as are neces- 


_Sary and expedient for the purpose of enforcing and collecting said assessments, or 


any part thereof. 
V. It is further expressly understood and agreed that when the first party shall 


_haye sold and have outstanding and in force water rights, fully paid up, equal to the 


full capacity of its canal (or sooner at its option), it will distribute pro rata the stock 
of said company among the holders of water rights so sold and the first party as 
owners of unsold water rights (if any), and the second party agrees to merge —— 
water right —— in this contract, and the first party, in the exercise of said option, to 
merge all its water rights then remaining unsold, if any, severally, into the capital 
stock of said company, in equitable proportions to the water right— so merged. 

VI. Itishereby distinctly understood and agreed by and between the parties hereto, 
that in case the canal of said first party shall be unable to convey and distribute a 
volume of water equal to the estimated capacity, either from any accident, or from 
lack of supply in the South Platte River, or from any other cause beyond the con- 
trol of said first party, then the first party shall not be liable for the shortness or 
deficiency of supply so occasioned, or any losses or damages resulting therefrom. 
It is further agreed that during a deficiency in the water supply of such canal, from any 
of the causes aforesaid, the first party shall have the right to divide the diminished 
supply pro rata, among the holders of water rights under said canal, and for the pur- 
pose of so doing may establish and enforce such rules and regulations as are neces- 
and —— heirs and assigns agree— 
in consideration aforesaid to waive, and do hereby waive, any claim for loss or dam- 
age by reason of any leakage or overflow of said canal, or any of its reservoirs, 
lakes, or laterals, not resulting from the negligence of the first party, either upon the 
land aforesaid or any other tract belonging to said second party. 

VII. In consideration of foregoing promises, covenants, and agreements of the said 
party of the first part, the second party agrees to pay unto the said first party the 
sum of dollars with interest, payable annually, at the rate of 10 per cent. per 
dollars, and the remaining 
principal, with the annually accruing interest, shall be paid at the office of the first 
party in Denver, Colo.,in payments, atthe times and in the manner following, 
that is to say: 

















Day.| Month. | Year. |Principal.| Interest. |Amount. Remarks. 


ef | ee | 


First deferred payment.. 4 NM PERO) | IAA AOS Peed Er eas mmr crm y Mmm Sl fd pe, 8 
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And the second party, in consideration of the premises, hereby agrees that —— 
will make punctual payments of the above sums, as each of the same respectively be- 
comes due, and that will regularly and seasonably pay all assessments that may 
hereafter be imposed by said company for the purposes aforesaid. And when the 





_ said party of the second part or —— assigns, shall have fully paid the consideration for 


the water rights herein conveyed, with interest thereon according to the terms of 
this contract, the absolute title to said water rights, free and clear of all incum- 
brances, shall be thereby vested in the said party of the second part, and his assigns 
without any further or other deed of conveyance whatsoever. 

VIII. The second party for —— heirs and assigns further agree— to pay to the first 


party or its assigns, on such terms and regulations as its board of trustees may from 





time to time prescribe and determine proportional part of the expenses of main- 
taining and repairing the general fence, constructed to inclose a large tract of land 
lying under said canal; and said second party for —— heirs and assigns further ex- 
pressly agrees, in consideration of these presents, that —— will not permit any live 
stock in —— possession or under control to run at large within such general 
fence; and any violation of this agreement shall render the second party —— personal 
representatives or assigns, liable in damages to the first party, as trustee for the 
benefit of any persons and their privies in terest, who may be injured by reason of 
depredations of live stock so allowed to run at large in violation hereof. 

1X.. And it is hereby covenanted and agreed by the parties hereto, that time and 
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punctuality are material and essential elements of this contract, and that in case said 


party of the second part shall fail or neglect to make the payments aforesaid, and each 
of them, at the time and times herein stipulated, then all rights, privileges, and 
benefits accrued or accruing under the terms of this contract in favor of said party of 
the second part or —— heirs or assigns, shall utterly cease and determine after thirty 
days’ notice of such default being given by deposit thereof in the post-office at Denver, 
addressed to said party of the second part at his last known post-office address, or by 
personal service of such notice, at the option of said party of the first part, and with- 
out any right of said party of the second part of reclamation or compensation for 
moneys paid or services performed, as absolutely, fully, and perfectly as if this con- 
tract had never been made; and all moneys theretofore paid by said party of the 
second part to said party of the first part under the provisions of this contract shall 


belong to, and be retained by, said party of the first part as liquidated damages for ~ 


the breach hereof. 

‘It is further expressly and distinctly agreed and understood that this contract shall 
not be construed or operate to convey or vest any interest whatever in the water 
right hereinbefore mentioned until said party of the second part shall have fully per- 
formed each and every of the covenants and agreements herein contained, for the 
payment of the aforesaid consideration and purchase price, and shall not be assigned 
until fully paid up, without the consent of the first party indorsed hereon. 

In witness whereof, The Fort Morgan Land and Canal Company has hereunto 
caused its corporate name to be subscribed by its president and attested by its secre- 




















tary and its corporate-seal to be affixed, and the second party —— subscribed —— 
name and affixed —— seal hereto, the day and year first above written. 
THE ForT MorGAN LAND AND CANAL COMPANY, 
; By 
| President. 
Attested by: 
Secretary. ae 
_—_—— [SEAL. ] 
a [ SEAL. ] 
_—_—_—- [SEAL. ] 
ASSIGNMENT. 








, the within named purchaser, for and in consideration of 
lars, do— hereby assign and transfer all —— right, title, interest, and claim in and 
to the within described rights to water unto , of , county of 
and State of , heirs and assigns forever. And —— do— hereby authorize and 
empower The Fort Morgan Land and Canal Company to receive from the said 
all unpaid balances due to said company, in part consideration for said water 
rights, and upon the final payment of all the purchase money, and a full compliance 
with all the requirements contained in the within agreement, to execute, or cause to 
be executed, to the said , heirs and assigns, a deed of said water rights, 
instead of to - ; 

Given under —— hand— and seal— this —— day of , A. D. 18—. 

It is expressly understood that in consenting to recognize this assignment, the offi- 
cers of this company do not intend to exempt the original purchaser from any of his 
liabilities under the contract, but to protect the rights of the assignee, provided he 
complies with its obligations. : 






























































. [SEAL] , 
Countersigned: | 
President. 
Secretary. 
STATE OF COLORADO, ; 
County of Ses 
Before me, ,in and for said county, this day personally came - 





, known to me to be the identical person— described in the within agreement, 
and who executed the foregoing assignment, and acknowledged that —— signed, 
sealed, and delivered the same ag —— free and voluntary act and deed for the use 
and purposes herein set forth. 3 
Given under my hand and —— seal of office this —— day of ,A. DIS 


Received 18 —, of 
ferred payment on the within contract. 








ee 


dollars, amount of first de- 











, the sum of 











[ Receipts similar to the above for the second to the sixth, inclusive, follow. ] 


(Indorsement:) No. Agreement for sale of water right. The Fort Morgan 
Land and Canal Company with b : 











dol- . 
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AREAS UNDER DITCH AND CULTIVATED. . 


STATISTICS OF RECLAMATION IN ARIZONA, CALIFORNIA, COLORADO, 
IDAHO, KANSAS, MONTANA, NEBRASKA, NEVADA, NEW MEXICO, ORE- 
GON, SOUTH DAKOTA, UTAH, WASHINGTON, AND WYOMING. 


=. DE. oe bial Me 


Reliable statistics of irrigation are as yet unknown. Approximate: 
statements, reasonably correct, are all that can be now obtained. The 
recent (1889) investigation of the United States Senate special Commit- 
tee on Irrigation and the Reclamation of Arid Lands have given a basis 
for statements before impossible, in spite of statements that have been 
widely published that inquiries have been made and data collected under 
official scientific direction for the past ten years. Nothing of the sort 
has been done, except as a very general incidence of certain geological 
and topographical work carried on in the arid West. 

The first real attempt to obtain data on American irrigation was 
made in the preparation of this report, when in 1884-85 the Depart- 
ment of Agriculture authorized such inquiry under the editor of this 
report. In 1886 the Senate directed the publication of a first edition 


thereof. In the following session of Congress an inquiry was ordered. 


In the following year an appropriation of $100,000 was made for the 
purpose of organizing an irrigation survey. The next session that ap- 
propriation was increased to $250,000, making in all $350,000 up to the 
date of this publication. , 
The Senate, upon the motion of Hon. William M. Stewart, of Nevada, 
appointed a special committee to investigate the subject, Mr. Stewart 
being made chairman. On the 1st of August, 1889, at St. Paul, Minn., 
the field inquiry began. In the following fifty-two days the com- 
mittee visited eighteen States and Territories, held fifty-eight sessions, 
heard several hundred witnesses, traveled in all over 15,000 miles, 
closing their inquiry at Washington; holding eight sessions there for 
testimony and hearing there eighteen witnesses in all; a majority and 
minority report was made; bills introduced, and four volumes of testi- 
mouy, covering in all 1,990 pages, were printed. 
' The following tabulations then are quoted from the report of the 
majority, with additional data presented by other authorities. 
Beginning with the Dakotas, it is estimated that there are about 
100,000 acres “under ditch” in southwest Dakota—that is the Black 
Hills section—of which about 15,000 acres are under cultivation, the 
balance being in grass. sh 
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Irrigation ditches and areas in Idaho. 


aa ES 


No. of com- Irrigated Estimated 
Counties in which irrigation now exists. pleted Ditches. | “5 7 No. of acres 
ditches. irrigable. 
ene wre, Siike 4) Pee ee 
Miles. Acres. 
SR LU Nee ee 1a dock ec uic a cewse e's Jecaedsddesteeeds *62 *448 60, 000 900, 000 
MITTS e tee dbs coos bean s'os ceadedcesscc seceded Manus 10 18 14, 500 118, 000 
Manan Gee eae lean cces cedocoseceas cocaes rere 69; . 206 21, 500 39, 000: 
Bingham, north. .......-.----- 20 - - eee ee cece e ce eneeceee $16 253 245,000 | 2, 236, 000 
Bingham, south......2.....-- cece ee cence cccccccccces 70 264 39, 250 267, 500 
HACER te Sak che cokes cooeetos co -cccdacacsdcpecusecancst {20 60 83, 500) Seve eee & 
i ian voce vorecdtecsteaph ese estte 298 299 82, 000 656, 400 
MUETET Obes eee co nr ociacic nc ober eas <5 7 beeguenoanepaeecss 150 $25 10, 000 230, 000" 
Oy Sp A OP oe OP Sa Se RS SSE ee 165 1125 50,000 | 1, 250, 000 
Sica Pao te hoe kc. se we ce Re see I Sey acl Py paren is 250 +300 9,715 | 500, 000 
PET Rar ees t bates cbc sch ccccsarccccedeseeusceeccec sins {65 +100 38, 760 196, 000 
OWYNOC ae casein cece ccc cct sce ccccctsnsonsemercsanes 66 153 21, 275 248, 500 
OR OUI SS RE i oo ee eB oe Ca 170 | $38 |} 40,000] 500, 000 
+ 





Total 2.2. cccccccncccccccccncncesccsccsccesccccces 1,311 | 2, 418 715,500 | 7,141,400 — 








* This includes three ditch systems, embracing 207 miles, incompleted when estimates were made. 

+The sixteen ditches given do not include the laterals. At an average estimate of 400 acres per 
ditch the mileage would be over 600. 

t Estimated on the basis of 2 miles per ditch serving 400 acres. This is near enough for an approxi— 
mate estimate; below rather than above the facts. 

§ The 34 miles are the definite lengths given of new ditch systems ; the balance is an estimate, 


The Geological Survey estimates 740,350 acres as irrigated in 1889. 
The Society of Civil Engineers presented for Montana a report which» 
is tabulated as follows: 


Irrigation ditches and areas in Montana. 














Supposed. 

Supposed can be 
No. County. Area. under cultivated 
cultivation.| by irriga- 

tion. | 

7 

Sq. miles.| Acres Acres 
AMPED A VOLTA ORG ia scn ce oe ea ceckls coccesccages tothe Convesseunensinat 3, 740 80, 000 250, 000- 
INA TRAGACET Oc Seren eek nao cnn cae Chbuues cobcadectscuobaswaeveuels 2, 570 50, 000 600, 000 
Boi thoteat: o-2. oe). Ey Rey eer oes hes ete emcee 24, &30 50, 000 5, 000, 000 
Riise rw ALCREYVALLON/<. wens uo46cc<cnwue nie cabs cep h kenaeeenane eae 7, 830. | canes semeee 1, 500, 000 
"Sty COURS PS) ee eg il I in a ep IRN a eK a ai pac 22, 300 30, 000 3, 000, 000 
Bal RA CORON s ose bce nba da Cha ee echoes be es eee eeee tan 25, 650 50, 000 4, 000, 000 
Det IBOR DOU Grt't. o- sys nperdaes okt cans s<fearecccehessnenes Seeker 4, 760 100, 000 350, 000 
RMT BLOB Cees o. 6 Os Lowe Caccccecchocne} aes Gabocseuneaedunae eas 7, 415 100, 000 1, 500, 000 
hata teat inure since ct b Lace Molen spee Cee e ee ect he Bea ae eee ae 2, 900 100, 000 400, 000 
REE nc Looe head acne catccursscecathncatclereeaeanere 2, 060 25, 000 250, 000 
New GSwis and Clarke ss 2288 Le Ae a WL eee 1, 769 50, 000 400, 000 
PRS MURAIEOT iat orci na owipic Gada g kM Ge od babampetannamee ode ceareneee 4, 546° 100, 000 _ 400, 000 
SPAUOHONUE Rites cto n seams sence lec aceecon ee eee eae at Teen 7, 160 35, 000 500, 000 
I SET USS BERS fa RR Aee rT Toss FL py Cee es erry) TAT 19, 580 150, 000 600, 000 
SRP Sah ee uee np cack des o< nbs t.cmnon cen Venmion echt hn een 4, 740 15, 900 500, 000 
PORILYOR, BOWS i onus ancdce ccoa cab’ cont ap ete Cob bee ch tik ere 760 1, 000 40, 000 
17 DIOL ORUVAGOIM On wals.cu bdo aha c cals ew avice pen clae van bce celeeee Ee EEE oe 3, 390 50, 000 500, 000 
| bial Red ace ee oa a Sk Se ee 146,000 | 986,000 | 19, 790, 000 





Other statistics show that there were in 1869, of mining ditches 2873 
miles constructed, at a cost of $806,500. The present extent, including 
these—as many have been used for irrigation purposes also—is now esti- 
mated at 1,000 miles. There are now partially or wholly completed the 
following larger or district systems, constructed for rental investment 
by corporations : 


Ye 


Tal 


a , { ' - } 


DITCHES AND AREAS IN MONTANA AND UTAH. 
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Corporation ditches, 


Miles. Acres to be | Estimated 








served. cost. 

Benton Lake............. Ret seu oe peyARmarunes kala tuic v0 OY Geuee ok areas « 35 50, 000 $175, 000 
Ee fe@s oes cua ew ahwcsccnacscenseteecchaccadepdescabsvquces 38 100, 000 140, 000 
IIe teats iets skscsUpcavaaeeeastacsedaesec}auc scucces 10 25, 000 7, 000 
PERN DS WEIN SHG oe dds vadidinla aces causes wecegesoeuss seacnacspesens 45 51, 000 150, 000 
1) 0) (se 50 10, 000 200, 000 
Gallatin. -.. 22.22.2202 2s eee e eee cece eee e eee cere cnet cece cece eneceeees 25 50, 000 75, 000 
TI ee A Aes a cc lag soa Wisie mc alde ceaeaceasacacavcaee 75 300, 000 500, 000 
MENS tec d aa ienccs cs sip else's coed ccececaateccee secs segveces 40 35, 000 80, 000 

UE ais dots a We nach ela sles ha scewaveswaseyceescatweraces 318 611, 000 1, 327, 000 





Report to the U. S. Geological Survey by B.S. Tarr, estimates 500,000 


acres under cultivation. 


The statistics of the committee show.the following: 


\ 


Irrigation ditches and areas in Utah. 


Assessors return made the total 348,102 acres. 








Irrigated : 
Counties reported. atone in | No.of | Miles of 
Setan 1880: canals.| canals. 

IRS ema cae Calsccter wis ccccucscdinicccccsocs se esecce acess css: 9, 500 *32 * 96 
ST ee oie an'als Lhe ob osa Sas Seis pees Wades dwescbecccoeccended vee} 17, 500 12 *76 
RIE erotic ae oiciciain's| + o> o/s wa oc ane esis od einss ecnicccswoeeechensaccs: 41,444 40 110 
SEE REG TA Web srdivca css oc ce sluipscsapenceteccestadecdscueccccsguase 14, 825 *34 102 
NIE Ain a vio a wicitis oid «a(n = arid dfdia aad es ales > ctelpieida \0's oe oe eines 5, 000 Lit *51 
aT canis d pniadss'csb.clt dee se cod dcsdadscdccvccctesauseicessean- 6, 997 *23 *69 
RIMES, pose cee cc co cee RUC tte icc atiee ae wete seca ctass clon deGeaseokws 4, 000 *13 * 39 
ee Ure ae wo nal nwiejeia ote cisisee 6 «ap siniveecie's eves siimipinaae} 1, 825 9 *18 
Per Stara sac csc each asses he cereicccee cepeecscassesecs 13, 500 42 * 120 
IE ofa atat ss cia odio pac ccclsaicceciaecian tdoges ctu teh cdsccescenaaaa 8, 648 *29 87 
ee ok awieecedpsceGewacting- 12, 135 31 * 93 
eerie. bales ce sot Ociblc ete etion Siw b avec ceed scseccsececeawes 23 42, 811 *143 * 429 
EN ee eae he lirn ce cic SoUue ce de cccg sewetevevedsnwqecs se 38, 587 37 *213 
EE ne rics ae lc cheese accuse nasech scaaucmncaeectcseesear 1, 025 4 12 
ee Ryda ps SCR bacdes So's ee ck S S285 Se eS SS Ct Tle ts ec cee ace. 3, 500 *12 * 36 
Te eWk nana shane cence east ecewmmcveses Sina a owns saweneccesessesews 17, 619 * 60 ¢* 180 
IE ee nce oe. eo ccc bias He Gucacede se decconcusececcstecss 8, 500 * 28 * 84 
Ee ee sla fe socio vicninacis vase alecoeevedesendsecseccsacwecacews 6, 250 * 21 * 63 
OU wapocvaptccededcccccastseccectcossudccccee 8, 933 * 30 * 90 
I Seas e s ccars ooo cicie ce das cocintGes sivceaus séecesccscccsesls 69, 126 * 346 * 1,488 
ee ee a ocidc caldia cles nes din eh arcevcerennsseuspwes 18, 000 60 180 
Washington ..... 2 DUR See seed pnccers i sb dauss s5 57,5 eacese ee 18, 892 31 186 
CES aoe eee Sr dia css oeocel sche content ee “i 44, 052 25 5 

Se netavdrcvs ews cdoew RPE ee nT CPP TCP OEE PoL Tree TT eee ee 412,669 | 1,079 3, 903 





*These are estimates made on a uniform basis of 300 acres to each ditch and of laterals 3 miles in 


length. 


The Mormon Church returns of irrigation quoted by Major Powell, 
for 1889, puts the land “ under irrigation” at 802,456 acres, that is, 


46 under ditch.” 


by farming 66,191 arable, but not irrigated 2,525,403 acres. 
For Oregon, estimates of the U. S. Geological Survey presented by 
the Director to the committee are here given: 


Irrigation ditches and areas in Oregon. 
[Report of W. G. Steel, June 27, 1889. ] 





County. Irrigated. 
Acres. 

SME Neo hele onic ng ccmes 5, 000 
MODODIE Coe doc Succes Bag pe Sy. 8, 000 
PO TRIRITE See eae occa alclea's « 3, 000 
MAOIOE A c'via diccaacccecee 10, 000 
BIRO E Gs hina cas ool ees 20. 000 
Solo ersoid 1S SC aay ie ee 5, 000 
A RS 5, 000 





Under 
ditches. 


Acres. | 
10, 000 | 
8, 000 | 
5, 000 
10, 000 
20, 000 | 
30, 000 | 
5, 000 | 








Actually irrigated that year the area is given at 371,437 








County. Irrigated. 
Acres. 

IMarhO@nnin, sue atces aa'enicis = 40, 000 
IMFOTTO Wield ates «c.creteseeis 6, 000 
Umatilla: sects. eanlae & 5, 000 
TID OI ep inca cies aman sare 5, 000 
IW ahlOW Wiss cee aidscanae ce 7, 000 
Totals ccdenc.cas aims 119, 000 





Under 
ditches. 


Acres. 
60, 000 
18, 500 
7, 000 
8, 000 
10, 000 


191, 500 
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Eastern Washington’s irrigated area is given by the committee ab 
75,000 acres “under ditch,” and 50,000 acres as irrigated. That of 
Nevada is stated at 142,000 acres under ditch, of which 75,000 are cul- 
tivated by irrigation. 

For the Golden States returns are conflicting, but the following is a 
fair statement of— 


Irrigation ditches and areas in California.* 








Ditches. ne Total cost. 
Miles 

In the San Joaquin Valley, counties of Fresno, Merced, Kern, and 
Re Pa ccna eS e eee ecbnlee's Sas Cnesccsasevenrsecrtenss® Fase: 800 $5, 400 | $4, 320, 000» 
In the counties of Los Angeles, Orange, and San Bernardino........-. 500 6, 000 3, 000, 000 
In San Diego County.......--.-.- wen ec werner bectederencnectascrcesess 36 19, 613 706, 068: 

In the remaining part of the State, twenty-four counties, where , { 

irrigation is practiced............ SEITE Ee eee Bee nee ee 1, 700 640 1, 128, 000: 

Counting one-third of the mining ditches in the State as available 
and used for small irrigation, we have.......-.----.-0---eeeeeeeeee- 289 3,188 | * 921, 221: 
IMAL Dd Paden escer cee ct abe caveat chisetscotnyse sede rnapatwnanea §, 825 |... aa ewe 10, 375, 289: 





q 


Without question the total valuation or cost is much below the true ~ 


figures. Much of the data on which the estimates are based is taken 
from the assessors’ returns made for the purpose of taxation. They 
can therefore be doubled. That will give a total cost of at least. 
$20,000,000. , . 
The acreage is as difficult to arrive at with certainty, but it can be 
fairly and moderately stated as follows: , 














In the San Joaquin counties: at Acres... 
In farm crops <......0sse. Female demesececc decd ct necve'segencisaus + apnea 
BT Oe LEM acl dtl nin bik 6i~ Ao 0.60 cee /ekes S¢apearaases eashnenkae nes ak ee 13, 000 
]n fruit trees............. se omkpedineln saps 7 ade ceer ae cowsee web sal Cunne 16, 000 
1, 029, 000 
In the southern counties: C eet 
In farm Crops 33.<..~.5 séses Stodeccwsee Siweyt Wedowecae ces ma cecateeiur 580, 000: 
BIST VALOM IS 2 See fos Cakes eee See e Nr eee Pos eee a cccertesceceunree * 45, 000 
EM MIU tTOOR cad dig... -2 shane ioerans sae sae ephivd As epk ae ae some 85,000; 
| 710, 000: 
In the balance of State (irrigated) : | 
infarni' crops .332 ics. Sa Ju ies SOLS aI eee 1, 500, 000: 
IM PRIN CS yep pw ee dic de wba cd's Heb bee Jee bea Ge ee ae 25, 000: 
DIY ERTLGSTOOS 69a oinin a nie nid + sin main doieeld tngiapih Dkee an bie teiee Rees Oe 30, 000: 
1, 555, 000: 


The total acreage wholly under ditch and now irrigated is fairly 
within the annexed totals: 





ne 
. 


Acres. 
SUIATIUPVOLOPS oo wisics ose ooSeime beet, coAUSs Seas ote ee 3, 080, 000 
PEMIVATIO foin cinaeie lab Sch Sie cin nwcuew cpiwnscc ura uu kk, eee co, Gee 83, 000 
AMATO LICE, ow. oo wc cee cence tec ece stent Un ee ee 131, 000 
TOGA ic sie wees Coches dan bude ne wet 3, 294, 000 


If all the areas directly cultivated by the aid of natural’ subirrigation, 
ete., be added, the total area in California will certainly be not less than 
3,000,000 acres. The point of interest, however, in these figures is the 


profitable character of such cultivation, especially in the matter of fruit- 
ralsing. i ee es, 





ae 


* From report of majority of Senate Committee on Irrigation, 1890. 


a at Sage ee . ‘ 
n: % + a. 4 
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Major Powell’s statement, from “ Irrigation in United States,” first 
edition, 1886, gives these figures— 


eer 
Dy 


Acres. 
_ Under ditches, constructed or projected ...... 2.2.2... 5200 tees coon cece cece 6, 000, 000 
SM OOCLE Ire Koh esow ads uO OLL Ee LIE Meee ee lesa lits 3, 000, 000 


The same authority reports the following— 


“Irrigation ditches and areas in Arizona. 











No. of Area under 
. eoumey. canals. | Length. |” ditch. 
Miles Acres. 
ee wane cannes cece te swe e cs pete eee cn sce ete necwen es ceenen sees scenes|occccces 12, 500 
OCDISO «22-22 een ae ewww nn cece ne cee w ee nnn nn cnn en cee ne ences cence cns|seneeaee 51 8, 300 
oO ea aaa 60 35, 000 
le alin Ve Pate oo cin vo tncecetccnoccosveresccesccctaccccase 23 3044 194, 400 
ESE gt IRE Ft i pee ale ga ap a ea 36 52 30, 000 
RUNNY. SRT cc onslisiatacbwecens ciqeidnneseusigeee 451 28 8014» £0 000 
EE a one ac. doce) one they eretanseaccecencaesteavccnlepdesacs 78 40, 000 
Es othe wedded ines cease wcons'ccd enc ct ect sees suoscccasscess 10 1204 81, 000 
SEEMED Nae Roy haUbs oc se col Sofi oc cccctelscde cence tool lec ence es 7403 529, 200 


* In Pima Reservation. 


These figures are entirely taken from county reports. The ditch sys- 
tem constructing in Yuma County will, when completed, have a total 
length of 241 miles and an acreage of 207 000. The total cost will be 
$1,318,000, or nearly $5,500 per mile. The canals under way in Mari- 
copa County will, when completed, cover 404,900 acres and have a total 

length of 425 miles. Apache County reports 150,000 acres reclaimed, 
Pima County 2,500,000 acres, and Cochise 310, 000 acres. Of the area 
‘Cunder ditch ” ‘about two-thirds are actually cultivated. For Arizona 

_ the Geological Survey estimates all reclaimable, 1,650,000 acres; under 
ditch, 455,600 acres; actually cultivated, 203,080 acres. Engineer Newell 
for the same territory estimates only 175,000 acres_as cultivated through 
irrigation. 

Western Texas, that is the arid section west of the one hundredth 

_ Ineridian, has been making rapid strides. Its total area irrigated and 
under ditch, after careful inquiry is placed at 200,000 acres ‘ under 
ditch ” and 125,000 actually cultivated. 

Southwest Kansas in 1889 suffered largely from the drought. ‘‘ Under 
ditch ” were 300,000 acres, nearly all in the Upper Arkansas Valley, 
while but 75,000 acres were cultivated by actual irrigation. 

The following table gives the official census figures of 1885: 


Irrigation ditches and areas in New Mexico. 


SET pl a en a 10,511 
Number of acres (improved, estimated ) A SEPERATE SIS A a Sete CU RENEE Beets % Fo 500, 000 
ES US RSC SUA TN eo Een rey pbc me ma dip op bie oars w changin s Vpibe ele 13, 965, 000 


Under date of June 24, 1889, T. B. Mills, of Las Vegas, N. Mex., makes 


the following estimate: 

















nder | ‘ . Under 
County. Miron, | | County. ditch. 
| 

Acres. || Acres. 
pl Lapp eee aot! Santa Mester ome ee 9, 820 
Eee oe eee 19314001) Sietrak ul. Ss is. - 25 as ehhh dah oe 8, 673 
NUMMER ge Ry ow aye os 37, 621 Paes Ravens tere nare cM gL ee hg ale ae 20, 000 
IMT Sr ng a aa ‘ee Boa A SOGOLTOs 24s ca8> sans ante evar aepeaees 73, 464 
CEI eee toe Sea tas linda: TOT! 000 4) Rabat sid. scat fot ~m as chen kenge BES 88, 763 
Eee ci ee nk Swe oe an 51,279 | Valencia.....-.-...------- --+- sees: 26, 429 

REET pasties Foe Ce ole ceeds feetes- 29, 623 ee - 

PRESS (Sao cs sp ons oper sean 38, 241 || VOGAL apts trae eh Meares tin ee 638, 455 


ne eee eee ee ee ee ee eee ee ee eee 


wae 
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Projected ditches and ditches under construction will serve in addi- 
tion, 722,000 acres. 

A most careful student and engineer, L. G. Carpenter, professor of 
irrigation engineering and meteorologist in the State Agricultural Col- 
lege, presented in his annual college report (January, 1890) the follow- 
ing approximate estimate of— 


Irrigation ditches and areas in Colorado. 








Area. Total area. 
Division I (Platte Division) : Sq. miles. |Sq. miles.| Acres. 
Platte Valley, below the Poudre .....-....2.---20--2-eeeenenne- see: 283. 21 
Platte Valley, above the Poudre, including Bear and Clear Creeks.| 551. 64 
St. Vrain and Boulder Creeks ...... 222222 seen ne conn ne cece ce ceeccee: 294. 59 
Big and Little Thompson .........-----2220--- 222 ceenne ceen ee ceeeee 134, 22 
PACHOULALE OUUTOs ses reece rccenecscwcpsaceos deewnmisenaamisan aiaicsimar 393. 54 
Total from South Platte....-. 2... -eeeee eee eee eeeeeeeseeee+|—————| 1, 657. 20 | 1, 060, 608 
From North Platte in North Park..........c-.cccce scence vee:|cooneaves- 101. 23 64, 787 
Division II (Arkansas Division) : ; 
East of the Huerfano River........2220.cccccccccccccccns conccesee- 489, 08 : : 
RSTIGHUATANS eb esce ces sob oes cocces neces sasctnnscmaemannaienansis cana 94. 40 
La Veta and Apache 22.22.22. conc ccc cece ccc wca ccweccsececsecncus 84.17 
Upper Arkansas and Fontained..-....--- sence cenecececcnccccsscnee 106. 91 
— 774. 56 495, 718 
Division LL (10 GLAande, DIVISION) te-+-+ caacnccecene sa essciewanaweieanee] seesaw oie 1, 564. 00 | 1, 000, 960 
Division 1V (San Juan Division), including Dolores, Mancos, Pine, 

MIOTICA Pia Plata lVeTS. cos eclaceuas covenstteccaccenensowendasisteca ss) asasemanme 135. 00 86,400 | 
Division V (Gtand River Division) .2;..0.0¢..10, io. ssualete nds abead dd] des ies cles 210.00 | 184,400 
Division VI (Bear and White River Division) .......--..cccec scecce cee |ecccceneee 110. 00 70,400° ~ 

PORGL EE SPAS ate oS beled F556 0g dd St Us pSunide pennenig cases stibab s (as be peer aeas 4, 552.00 | 2, 913, 273 





By this table the total amount of land under ditch in Colorado at 
present is not far from 4,500 square miles, or 3,000,000 acres. The 
amount of land actually irrigated can not be so reliably estimated at 
present. It is much less than that under ditch. | 

Professor Carpenter estimates the total irrigated as not over one-third. 
This is apparently below the actual results. State Engineer Maxwell 
reported the following figures as a careful statement of the area east of 
the Rocky Mountains: 





Acres. 

Pile No. of Miles of |) =e 
Divisions. + tant orn 

districts.| ditches. Under Actually 
ditch. | irrigated. 
IN Ofid Platt! <ctew ot cs ou clsids cesteadics hbe cased Some ee wee see 14 2, 067.36 | 1, 126, 800 631, 036 
No. 2 Arkansas ...2 2.220000 -cccescceene cence cnnccscescss 13 943, 30 440,240 | 116, 047 
IN Gas elo GTANOO ec cleetocscc pcence s cecucs cobs vouch eomaes 8 1, 033. 68 596, 097 250, 263 
Se es eee eee es | es 





CE Ae DL 6 SR Re ae EMR Fb panel Back 34: 35| 4,044.34 | 2, 163, isi 997, 346 





In the three eastern divisions there are also one hundred and sixty- 
two reservoirs, with a record capacity of 5,319,939,788 cubic feet, capa- 
ble of furnishing 1 acre-foot of water to each of 122,199 acres. The 
total number of ditches, large and small, in the State is estimated at 
2,000, and their mileage at 5,000. The duty of water is placed at 1.45 
cubic feet per second for 80 acres. In some sections it is over 100 acres, 
however. 

West of the range in the Grand River, Mesa County, Uncompahgre, 
and other sections, there were 110,000 acres actually irrigated. The 
estimate of E. 8. Nettleton, the leading engineer of the State, reached 
for 1889, one of water scarcity, to 1,300,000 acres. From the various 


\ 
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enterprises now in progress and for which it is claimed water can be 


obtained, the area under ditch in the present will not be less than 


4,000,000 acres. 

There are over four hundred mountain streams within the borders of 
Wyoming, and the mountain area from which they flow contains at least 
30,000 square miles, 22,400,000 acres. The Territorial engineer, Elwood 
Mead, claims as a moderate computation, that the annual precipitation 
on these storm-condensers and moisture-stores will average not less than 
3 solid feet of water. This estimate contains 60,000,000 acre-feet; an 
amount sufficient, at the rate per annum of 1 acre- foot for 80 acres, to 
irrigate 10,000, 000 acres of land. The precipitation is there, the mount- 
ains offer ‘unequaled opportunities for storage,‘ the numerous water- 
courses can be rendered available with added artificial facilities for full 
distribution, and the land will present, with its broad levels and fertile 
qualities, an easy work for the engineer and ample return to the farmer. 


Irrigation ditches and areas in Wyoming. 





Total No. of claims, No. of ditch No. of ditch 
Wo. of Total with state- Total claims, omit-| Total acre- | claims, omit- 
District. pnGordea length as | ment of capacity | ting state- | age watered | ting state- 
Asichiet, stated, length omit-| as given. | ment of ca- as given. |mentofacre- 
ted. pacity. age. 
1* es rs 643 | 1, 322.385 39 | 5, 911.584 48 482, 434. 00 89 
Rage m t= > 327 582. 793 31 6, 649. 844 53 379, 164. 64 62 
Diakin='s'n)s\= 6» 282 317. 419 91 3, 644. 078 72 395, 563. 00 114 
er mrre ae er oi, FS a wh cecialeces t5| cad snletecods|sceceudewe ote boncsadewucacs|s eeu lds parame 
Rare tsa. 502 996. 398 32 | 10, 422. 700 57 440, 540. 00 50 
ewe as e's 124 196. 955 46 | 1, 556.325 36 58, 162. 00 55 
1 Sea 322 518. 240 50 1, 658. 905 96 108, 976. 78 95 
oe ee 182 212.410 52 | 3, 095. 487 79 35, 395. 00 96 
Orecerss«.'ss 49 91. 430 1 342. 000 25 42, 460. 00 3 
a tehen to =. 7 VT LOO. lnc dae e's storai0is'a 1BO.S00s |e aces saa e oo <s 4,180.00 \|ndeses senda se 
Total.. 2,438 | 4, 249.935 242 | 20, 381. 723 466 | 1, 946, 875. 42 564 
* Engineer Mead’s report. +t Seven reservoirs additional. 
{District No. 4 omitted because of incomplete record. § Unorganized district. 


Of this area of nearly 2,000,000 acres not more than 80,000 acres are 
under cultivation other than for stock purposes. 

For western Nebraska, an estimate is made (1889-’90) of 50,000 acres 
‘ynditch,” and 6,000 under cultivation. 

The Senate committee report as follows, a8 a Summary : 


j Total area wnder ditch and irrigated. 














States and Territories. Under ditch. by irtinatod 

Acres. Acres. 
SE CCE EG ao dave dicdip wine seleid dec accevwceslbsetcedocevicedencccnevces 455, 000 225, 000 
California ..... ENE Beg RAD Be CAT OMER Adi decade aescscnadacass 4, 000, 000 3, 300, 000 
REI. CGA eh do nica ns walc unlock ccc acd se cemiececcescecccaccess 3, 000, 000 J, 600, 000 
ret eye ye is) os! Coc cauisine mus a'clecesaces sicecatioses 715, 000 500, 000 
a trae ye noe a ee ee, oc cae ewe tuccescecss 300, 000 75, 000 
eS acsdo pei aS As a RS Be ard a pe ea 986, 000 350, 000 
Ree ree eee. tana OLS Pa ie cs secieecerecesavccecaes 50, 000 5, 000 
rE PIES SPO ETT SSOP ees Seige Ri Esa cedd dec chevecsacceetue: 142, v00 70, 000 
ENT ee ae ol cakdeewccnclueedencecs 800, 000 625, 000 
ee Le TOS. oo dtackcove ycccdcbotecs secccececccavescce 191, 000 150, 000 
Sauth rae tebe oe Ll aye so. cece le cca sme rnbacewosace 100, 000 ‘15, 000 
ena ry Ue AS Sis Td cee dacecuoeseece: 200, 000 125, 000 
nar ee ee ee pe ee Ca cc hecctewecesenccecs See? 700, 000 413, 000 
Teen en nee ee ii wdc cpregecssoucecsvasvedeoss 75, 000 50, 000 
MOU) 2 «du waws's cocses ch tec iwae ne ious sceceneae sependaed sens 1, 947, 000 75, 000 
nn rt SEE ow cciew Cawiacnccc seen snes daseuseeaceeaass 13, 661, 000 7, 578, 000 
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The table presented on the authority of the Geological Survey makes 


a total estimate of 8,307,000 acres, as ‘‘irrigated and under ditch ;” cer- 


tainly an aggregate below the fact. At date of this publication (June, 
1890) the area “under ditch” west of the ninety-eighth meridian of 
west longitude will not be less than 16,000,000 acres in extent; under 
cultivation it will reach at least 9,000,000, and is probably a million 
more. If the area “under ditch” is as reported in the forgoing, the 
value for taxation purposes will not be less than $10 per acre, or a total 
valuation of $136,610,000, while that actually cultivated may be placed 
by a low valuation at $15 per acre, or a total of $125,270,000. And 
these being considered as assessor’s figures may fairly be doubled. The 
cost of reclamation will certainly not exceed, all told, more than $7 
per acre, or a total of $95,627,000. Indeed it is more probable that 
$50,000,000 will cover the actual cost of reclaiming the area at present 
irrigated. : 

The Senate committee made the following argument on the utility 
of irrigation. 


The amount of land that may be brought under cultivation in the arid region by 
irrigation is variously estimated at from 75,000,000 to 150,000,000 acres. It is safe to 
predict that at least 100,000,000 acres will be ultimately brought under cultivation by 
irrigation, and that, too, by the water in sight which, when properly utilized, will 
readily reclaim at least 10 per cent. of the whole arid area. It is worthy of remark 
that land cultivated by irrigation is much more productive than land where the rain- 
fall is sufficient to produce crops. The certainty of crops every year in an irrigated 
country where the water supply is sufficient is a most important consideration. Be- 
sides, in nearly every part of the arid region more than one crop can be produced each 
year from the same land, and a good crop is always certain with a constant water sup- 
ply. Irrigation requires unremitting attention and high eultivation and with such 
attention and cultivation it is calculated that in any given period of ten years irri- 
gated land will produce from three to five times as much as land cultivated by rain- 

all. 

The question for consideration is: What action should be taken by the Govern- 
ment to enable the people to reclaim these desert lands? The reclamation must be 
initiated and executed by the people, and not by their Government. In India, and; 
in fact, in all countries under monarchial or despotic rule, the work of irrigation 
has been carried on under Government control and largely with Government money. 
The Government of British India has already expended several hundred millions of 
dollars in constructing irrigation works, and is continuing such expenditures on a 
most magnificent scale. The reports show that the investment hasbeen profitable 
to the Government and of the greatest possible advantage to the people. 

But there is no necessity for the United States to engage in such expenditures. 
If the opportunity is furnished to the people of this country they will reclaim these 
desert lands so far as reclamation is necessary. The use of industrial co-operation in 
developing the mineral resources of the far West demonstrates the capacity of the 
people for great undertakings, which in other countries require vast expenditures of 
accumulated capital. 
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LEGAL CONDITIONS OF IRRIGATION. 


THE CONSTITUTIONAL PROVISIONS AND LAWS OF THE SEVERAL STATES 
AND TERRITORIES WITHIN THE ARID REGION IN RELATION TO WATER 
RIGHTS, PUBLIC CONTROL, AND BENEFICIAL USES, WITH A LIST OF 
CASES AND DECISIONS. 


“ 


PARTI. Vv. 


Those who desire to understand the progress of irrigation will do well 
to carefully examine the constitutional provisions adopted by the several 
States which are in whole or in part within the area of aridity. Until 
within a few years past very little attention has been paid to safeguards 
over natural property, such as water, and through the public control of 
which, for beneficial uses, can the security of industry alone be achieved.. 

California, Nevada, and Oregon, the three States first formed west 

of the eastern lines of industrial moisture, have made no constitutional 
provision affecting the public character of this use. In their statutes. 
and before their courts the isues involved have constantly been acted 
upon. There has grown up or evolved out of the necessities of the 


__ people and the exigencies of the communities interested a great body 


of law, custom, regulation, and judicial interpretation. These start in 
general from the principle of prior appropriation as wrought out by the 
earlier miners, and embodied in Federal law, and then by the States. 
‘and Territories, being steadily sustained by the courts, with a few 
exceptions, as the common law of an arid region such as ours. The 
development of the beneficial use of water has of course modified the 
practice of prior appropriations to a first or prior pro rata share of the 
natural waters, when taken from bed or source for industrial purposes.. 

The people of Colorado were the first to perceive both the just theory 
and the exacting conditions embodied in the public nature of water. 
Its constitution, therefore, becomes a starting point, as framed and 
adopted in 1875-76. The sections relating to water rights and obliga- 
tions are as follows: 


CONSTITUTION OF CALIFORNIA. 


WATER AND WATER RIGHTS. 


SECTION 1. The use of all water now appropriated, or that may hereafter be appro-- 
priated, for sale, rental, or distribution, is hereby declared to be a public use, and sub- 
ject to the regulation and control of the Siate, in the manner to be prescribed by law: 
Provided, That the rates or compensation to be collected by any person, company, or 
corporation in this State for the use of water supplied to any city and county, or city 
or town, or the inhabitants thereof, shall be fixed annually by the board of supervis- 
ors, or city or town, by ordinance or otherwise, in the manner that other ordinances 
or legislative acts or resolutions are passed by such body, and shall continue in force 
for one year and no longer. Such ordinances or resolutions shall be passed in the 
month of February of each year, and take effect on the first day of July thereafter. 
Any board or body failing to pass the necessary ordinances or resolutions fixing water 
rates, where necessary, within such time, shall be subject to peremptory process to 
compel action at the suit of any party interested, and shall be liable to such further 
processes and penalties as the legislature may prescribe. Any person, company, or 
corporation collecting water rates, in any city and county, or city or town in this State, 
otherwise than as so established, shall forfeit the franchises and water-works of such 
person, company, or corporation, to the city and county, or city or town, where the 
same are collected for the public use. ae 
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SECTION 2. The right to collect rates or compensation for the use of water supplied 
to any county, city and county, or town, or the inhabitants thereof, is a franchise, 
and cannot be exercised except by authority of and in the manner prescribed by law. 


CONSTITUTION OF COLORADO. 


WATER RIGHTS—PRIORITIES AND RIGHTS THEREUNDER. 


_ ARTICLE XVI. SEc. 5. The water of every natural stream not heretofore appropriated, ~ 


within the State of Colorado, is hereby declared to be the property of the public, and. 


is dedicated to the use of the people of the State, subject to appropriation as here- 
inafter provided. . 

Sec. 6. The right to divert unappropriated waters of every natural stream for bene- 
ficial uses shall never be denied. Priority of appropriation shall give the better right, 
as between those using the water for the same purpose; but when the waters of any 
natural stream are not sufficient for the service of all those desiring the use of the 
same, those using the water for domestic purposes shall have the preference over those 
¢€laiming for any other purpose, and those using the water for agricultural purposes 
shall have the preference over those using the same for manufacturing purposes. 

ArT. II. Sec. 14. Private property shall not be taken for private use unless by 
consent of the owner, except for private ways of necessity, and except for reservoirs, 
drains, flumes, or ditches, on or across the lands of others, for agricultural, mining, 
milling, domestic, or sanitary purposes. 

ArT. II, Src. 15. Private property shall not be taken or damaged for public or pri- 
vate use without just compensation. Such compensation shall be ascertained by a 
board of commissioners of not less than three freeholders, or by a jury when required 
by the owner of the property, in such manner as may be prescribed by law, and until 
the same shall be paid to the owner, or into court for the owner, the property 
shall not be needlessly disturbed, or the proprietary rights of the owner therein 
invested [divested]; and whenever an attempt is made to take private property for 
a use alleged to be public, the question whether the contemplated use be really public 
shall be a judicial question, and determined as such without regard to any legislative 
assertion that the use is public. 

ArT. XVI. SEc. 7. All persons and corporations shall have the right of way across 
public, private, and corporate lands for the construction of ditches, canals, and 
flumes, for the purpose of conveying water for domestic purposes, for the irrigation of 
agricultural lands, and for mining and manufacturing purposes, and for drainage, 
upon payment of just compensation. 

ArT. XVI. SEc. 8. The general assembly shall provide by law that the board of 
county commissioners in their respective counties shall have power, when application 
is made to them by either party interested, to establish reasonable maximum rates to 
be charged for use of water whether furnished by individuals or corporations. 

ArT. X. SEC. 3. Ditches, canals, and flames owned and used by individuals or cor- 
porations for irrigating lands owned by such individuals or corporations, or the indi- 
vidual members thereof, shall not be separately taxed so long as they shali be owned. 
and used exclusively for such purposes. 


CONSTITUTION OF IDAHO.* 


BILL OF RIGHTS. 


ARTICLE I. Src. 14. The necessary use of lands for the construction of reservoirs, 
or storage basins, for the purposes of irrigation, or for rights of way for the construc- 
tion of canals, ditches, flumes, or pipes, to convey water to the place of use, for any 
useful, beneficial, or necessary purpose, or for drainage, or for the drainage of mines, 
or the working thereof, by means of roads, railroads, tramways, cuts, tunnels, shafts, 
hoisting works, dumps, or other necessary means to their complete development, or 


+ 


any other use necessary to the complete development of the material resources of the - 


State, or the preservation of the health of its inhabitants, is hereby declared to be a 
public use, and subject to the regulation and control of the State. : 

Private property may be taken for a public use, but notruntil a just compensation, 
to be ascertained in a manner prescribed by law, shall be paid therefor. 


WATER RIGHTS. 


Art. XV. Src. 1. The use of all waters now appropriated, or that may hereafter 
be appropriated for sale, rental, or distribution ; also of all water originally appropro- 
ated for private use, but which after such appropriation has heretofore been, or may 





adopted in 1889. 


rn ; . . ——— 
*These provisions and those of Montana, North Dakota, Washington and Wyoming, were all 
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hereafter be sold, rented, or distributed, is hereby declared to be a public use, and 
subject to the regulation and control of the State in the manner prescribed by law. 
‘Sec. 2. The right to collect rates or compensation for the use of water supplied to 
any county, city, or town, or water district, or the inhabitants thereof, is a fran- 
no and can not be éxercised except by authority of and in the manner prescribed 
aw. 
feed. 3. The right to divert and appropriate the unappropriated waters of any nat- 
ural stream to beneficial uses shall never be denied. Priority of appropriation shall 
give the better right as between those using the water; but when the waters of any 
. natural stream are not sufficient for the service of all those desiring the use of the 
i same, those using the water for domestic purposes shall (subject to such limitations. 
Ps as may be prescribed by law) have the preference over those claiming for any other 
_-—-~—s purpose; and those using the water for agricultural purposes shall have preference 
over those using the same for manufacturing purposes. Andin any organized mining 
district those using the water for mining purposes or milling purposes connected 
with mining, shall have preference over those using the same for manufacturing or 
agricultural purposes. But the usage by such subsequent appropriators shall be sub- 
ony ject to such provisions of law regulating the taking of private property for public 
3 and private use, as referred to in section fourteen of Article I, of this constitution. 
Sec. 4. Whenever any waters have been, or shall be, appropriated or used for agri- 
cultural purposes, under a sale, rental, or distribution thereof, such sale, rental, 
or distribution shall be deemed an exclusive dedication to such use; and whenever 
such waters so dedicated shall have once been sold, rented, or distributed to any per- 
> son who has settled upon or improved land for agricultural purposes with the view 
of receiving the benefit of such water under such dedication, such person, his heirs, 
executors, administrators, successors, or assigns, shall not thereafter, without his 
consent, be deprived of the annual use of the same, when needed for domestic pur- 
poses, or to irrigate the land so settled upon or improved, upon payment therefor, 
and compliance with such equitable terms and conditions as to the quantity used and 
; times of use, as may be prescribed by law. 
ae _ Src. 5. Whenever more than one person has settled upon or improved land with 
ae the view of receiving water for agricultural purposes under a sale, rental, or distri- 
bution thereof, as in the last preceding section of this article provided, as among such 
persons priority in time shall give superiority of right to the use of such-water in the 
numerical order of such settlements or improyements; but whenever the supply of 
such water shall uot be sufficient to meet the demands of all those desiring to. use the 
-—«- game, such priority of right shall be subject to such reasonable limitations as to 
. the quantity of water used and times of use as the legislature, having due regard both 
7 to such priority of right and the necessities of those subsequent in time of settlement 





: or improvement, may by law prescribe. 

a) Sec. 6. The legislature shall provide by law the manner in which reasonable max- 

; imum rates may be established to be charged for the use of water sold, rented, or dis- 
tributed for any useful or beneficial purpose. 


CONSTITUTION OF MONTANA. 
WATER RIGHTS. 


SECTION 1. The use of all waters now appropriated, or that may hereafter be ap- 
priated, for sale, rental, or distribution; also, of all water originally appropriated 
for private use, but which, after such appropriation has heretofore been, or may 
hereafter be, sold, rented, or distributed, is hereby declared to be a public use, and 
subject to the regulation and control of the State in the manner prescribed by law. 

Sec. 2. The right to collect rates or compensation for the use of water supplied to 

' any county, city, or town, or water district, or the inhabitants thereof, is a fran- 
chise, and can not be exercised except by authority of and in the manner prescribed 
by law. 

Sec. 3. The right to divert and appropriate the unappropriated waters of any 
natural stream to beneficial uses shall never be denied. Priority of appropriation 
shall give the better right as between those using the water for the same purpose ; 
but when the waters of any natural stream are not sufficient for the service of all 
those desiring the use of the same those using the water for domestic purposes shall 
(subject to such limitations as may be prescribed by law) have the preference over 
those claiming for any other purpose, and those using the water for agricultural 
purposes shall have preference over those using the same for manufacturing pur- 

oses. ; 

Src. 4. All persons and corporations shall have the right of way across public, pri- 
vate, and corporate lands for the construction and maintenance of canals, ditches, 
flumes, or pipes for the purpose of conveying water to the place of use, for any use- 
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\ 
ful or beneficial purpose, and for drainage upon paying therefore a just compensation 
in the manner prescribed by law. we 

Src. 5. Whenever any waters have been, or shall be, appropriated or used for ag- 
ricultural purposes under a sale, rental, or distribution thereof, such sale, rental, or 
distribution shall be deemed an exclusive dedication to such use ; and whenever such 
waters so dedicated shall have ever been sold, rented, or distributed to any person who 


has settled upon or improved land for agricultural purposes with a view of receiving 
the benefit of such water under such dedication, such person, his heirs, executors, ad- — 


ministrators, successors, or assigns shall not thereafter without his consent be de- 
prived of the annual use of the same when needed for domestic purposes, or to irri- 
gate the land so settled upon or improved, upon payment therefor and compliance 
with such equitable terms and conditions as to the quantity used and times of use as 
may be prescribed by law. 

Src. 6. Whenever more than one person has settled upon or improved land with 
the view of receiving water for agricultural purposes under a sale, rental, or distri- 
bution thereof, as in the last preceding section of this article provided, as among 


such persons priority in time shall give superiority of right to the use of such water — 


in the numerical order of such settlements or improvements; but whenever the sup- 
ply of such water shall not be sufficient to meet the demands of all those desiring to 
use the same, such priority of right shall be subject to such reasonable limitations as 
to thé quantity of water used and times of use as the legislative assembly, having 


due regard both to such priority of right and the necessities of those subsequent in” 


time of settlement or improvement, may by law prescribe. 

Src. 7. The legislative assembly shall provide by law the manner in which reason- 
able maximum rates may be established to be charged for the use of water sold, 
rented, or distributed for any useful or beneficial purpose. 


CONSTITUTION OF NEW MEXICO. 
[Proposed article. ] 


MINING AND WATER RIGHTS. 


Art. XIV. Src. 5. Whenever by priority of possession rights to the use of water 
for mining, agriculture, manufacturing, or other purposes have vested and accrued 
the possessors and owners of such vested rights shall be maintained and protected 


in the same, and the right of way for the construction of ditches and canalsfor the 


purposes herein specified is acknowledged and confirmed subject to the restrictions 
of this constitution as to taking property for public or.private use. 


CONSTITUTION OF NORTH DAKOTA. 


_ 


ArT. XVII. Src. 210. All flowing streams and natural water-courses shall forever 
remain the property of the State for mining, irrigating, and manufacturing purposes. 


CONSTITUTION OF WASHINGTON. 


WATER AND WATER RIGHTS. 


ArT. XXI. Src. 1. The use of the waters of this State for irrigation, mining, and 
manufacturing purposes shall be deemed a public use. 


CONSTITUTION OF WYOMING. 


[Proposed article. } 
DECLARATION OF RIGHTS. , 


Art. I. Sec. 31. Water being essential to industrial prosperity, of limited amount, 
and easy of diversion from its natural channels, its control must be in the State, 
which in providing for its use shall equally guard all the various interests involved. 

SEc. 32. Private property shall not be taken for private use unless by consent of 
the owner, except for private ways of necessity, and for reservoirs, drains, flumes, 
or ditches on or across the lands of others for agricultural, mining, milling, domestic, 
or sanitary purposes, nor in any case without due compensation. 
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IRRIGATION AND WATER RIGHTS. 


Art. VIII. Src. 1. The water of all natural streams, springs, lakes, or other col- 
lection of still water, within the boundaries of the State, are hereby declared to be 
the property of the State. | 

» Sec. 2. There shall be constituted a board of control, to be composed of the State 
engineer and superintendents of the water divisions, which shall, under such regu- 
lations as may be prescribed by law, have the supervision of the waters of the State 
and of their appropriation, distribution, and diversion, and of the various officers 

- connected therewith, its decisions to be subject to review by the courts of the State. 

Src. 3. Priority of application for beneficial uses shall give the better right. No 
oe shall be denied except when such denial is demanded by the public in- 

erests. . 

Sec. 4, The legislature shall by law divide the State into four water divisions, and 
provide for the appointment of superintendents thereof. 

Sec. 5. There shall be a State engineer, who shall be appointed by the governor of 
the State and confirmed by the senate; he shall hold his office for the term of six 
years, or until his successor shall have been appointed andshall have qualified. He 
shall be president of the board of control, and shall have general supervision of the 
water of the State and of the officers connected with its. distribution. No personshall 
be appointed to this position who has not such theoretical knowledge and such prac- 
tical experience and skill as shall fit him for the position. 


CORPORATIONS. 


ArT. X. Sec. 1. The legislature shall provide for the organization of corporations by 
Bereta law. All laws relating to corporations may be altered, amended, or repealed 

y the legislature at any time when necessary for the public good and general wel- 
fare, and all corporations doing business in this State may as to such business be reg- 
ulated, limited, or restrained by law not in conflict with the Constitution of the 
United States. 

Src. 2. All powers and franchises of corporations are derived from the people, and 
are granted by their agent, the Government, for the public good and general welfare, 
‘and the right and duty of the State to control and regulate them for these purposes is 
hereby declared. The power, rights, and privileges of any and all corporations may 
be forfeited by willful neglect or abuse thereof. The police power of the State is su- 
preme over all corporations as well as individuals. 

Src. 3. All existing charters, franchises, special or exclusive privileges under which 
an actual and bona fine organization shall not have taken place for the purpose for 
~ which formed and which shall not have been maintained in good faith to the time of 
he adoption of this constitution, shall thereafter have no validity. 





LAWS RELATING TO IRRIGATION, WATER CONSERVATION AND DIS- 
TRIBUTION. ei: 


ARIZONA IRRIGATION LAWS. 
WATERS AND WATER RIGHTS. 
CHAPTER 1.—Riparian rights. 


3198. (Sec. 1.) The common-law doctrine of riparian rights shall not obtain or be 
of any force or effect in this Territory. 


CHAPTER 2.—Irrigating canals and acequias. 


3199. (Sec. 1,) All rivers, creeks, and streams of running water in the Territory of 
Arizona are hereby declared public and applicable to the purposes of irrigating and 
mining, as hereinafter provided. | 

3200. (Sec. 2.) All rights in acequias, or irrigating canals, heretofore established 
shall not be disturbed, nor shall the course of such acequias be changed without the 
consent of the proprietors of such established rights. 

3201. (Sec. 3.) All the inhabitants of this Territory who own or possess arable and 
irrigable lands shall have the right to construct public or private acequias, and ob- 
tain the necessary water for the same from any convenient river, creek, or stream of 
running water. p 

3202. (Sec. 4.) Whenever such public or private acequias shall necessarily run 4 
through the lands of any private individuals not benefited by said acequias, the 
damages resulting such private individuals, on the application of the party inter- 
ested, shall be assessed by the probate judge of the proper county in a summary 
manner., 

3203. (Sec. 5.) No inhabitant of this Territory shall have the right to erect any dam, 
or build a mill, or place any machinery, or open any sluice, or make any dyke, except 
such as are used for mining purposes or the reduction of metals, as provided for in EAs 
sections 6 and 7 of this chapter, that may impede or obstruct the irrigation of any 
lands or fields, as the right to irrigate the fields and arable lands shall be preferable ; 
to all others; and the justices of the peace of the respective precincts shall hear and 
determine the question relative to all such obstructions in a summary manner, and 
cause the removal of the same by order directed to the constable of the precincts or 
sheriff of the county, who shall proceed to execute the same without delay. 

3204, (Sec. 6.) Where reduction works or other mining apparatus shall be placed 
upon lands previously held for agricultural purposes, or persons so holding such lands 
shall be entitled to remuneration from person or persons erecting or owning said ~ 
reduction works or mining apparatus, the amount of remuneration shall be adjudged 
by three or five disinterested persons, or by the probate judge, as the parties inter- 
ested shall agree ; and in case such agreement can not be made, then the party injured Bat 
may bring suit for damages. \ > "aaa 

3205. (Sec. 7.) When any ditch or acequia shall be taken out for agricultural pur- 
poses, the person or persons so taking out such ditch or acequia shall have the ex- 
clusive right to the water, or so much thereof as shall be necessary for said purposes ; 
and if at any time the waters so required shall be taken for mining operations, the 
person or persons owning said water shall be entitled to damages to be assessed in the ~ 
manner provided in section 6 of this chapter. 

3206. (Sec. 8.) All by-paths or footpaths across any cultivated fields are prohibited, 
under penalty of a fine not to exceed $10 for the public acequia, to be assessed in a — 
summary manner by the justice of the peace of the precinct; and if the person so 
offending shall not have wherewith to pay the fine, he shall be adjudged and sen- 
tenced to ten days on the public acequia. 
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torr eT. (See. 9.) All owners of arable and irrigable land bordering on, or irrigable by, 
any] blic acequia, shall labor on such public acequia, whether such owners or pro- 
/ prietors cultivate the land or not. 
~ 3208. (Sec. 10.) All persons interested in a public acequia, whether owners or les- 
sees of land, shall-labor thereon in proportion to the amount of land owned or held 
_ by them; and which may be irrigated or subject to irrigation. 
~~~ 3209. (Sec. 11.) It being impracticable to properly inclose the fields in this Terri- 
Pei , all animals shall be kept under a shepherd so that no injury may result to the 
Pa ; and if any damage should result, it shall be paid by the owners of the animals 
_ causing the same, to be assessed by the justice of the peace of the precinct in a sum- 
_ Mary manner, and paid to the person or persons whose fields may have been dam- 
> ~~ S210. (See. 12.) In case a community or people desire to constrnet an acequia in 
"any part of this Territory, and the persons desiring te construct the same are the 
_ Owners or proprietors of the land upon which they design constructing the said 
_ +a€equia, no one shall be bound to pay damages for such land, as all persons interested 
_ in the construction of the said acequia are to be benefited thereby. 
oe _ S211. (Sec. 13.) Immediately after the publication of this chapter, it shall be the 
. duty of the several justices of the peace in this Territory to call together, in their 
__ fespective precincts, all the owners and proprietors of land, irrigated by any publie 
- _ acequia, for the purpose of electing one or more overseers for said acequia for the 
corresponding year. 
> = S212. (Sec. 14.) The manner of conducting such elections, and the number of over- 
_ seers, shali be regulated by the justices of the peace of their respective precincts; 
_ and the only persons entitled to vote at said elections shall be the owners and pro- 
__ prietors of lands irrigated by said acequias. 
3213. (Sec. 15.) The pay and perquisites of said overseer shall be determined by a 
jority ef the owners and proprietors of the lands irrigated by said acequias, and 
paid by them. 
3214. (See. 16.) It shall be the duty of the overseers to superintend the epening, 
_ ‘excavations, and repairs of said acequias; to apportion the number of laborers fur- 
_ nished by the owners, and proprietors; to regulate them according to the quantityof 
__Iand to be irrigated by each one from said acequia, to distribute and apportion the 
_ water m proportion to the quantity to which each one is entitled according to the 
land cultivated by him; and, in making such apportionment, he shall take into con- 
sideration the nature of the seed sown or planted, the crops and plants cultivated, 
- and to conduci and earry on such distribution with justice and impartiality. 
* _ 3215. (Sec. 17.) During years when a scarcity of water shall exist, owners of fields 
shall have precedence of the water for irrigation, according to the dates of their re- 
ae ‘spective titles or their occupation of the lands, either by themselves or their grantors. 
The oldest titles shall have precedence always. 
> 3216. (Sec. 18.) It shall be the duty of each of the owners and proprietors to furnish 
_ ~ the number of laborers required by the overseer, at the time and place he may desig- 
if nate, for the purposes mentioned in the foregoing section, and for the time he may 
__ deem necessary. 
y 3217. (Sec. 19.) If any overseer of any public acequia, after having undertaken to 
- serve assuch, shall willfully neglect or refuse to fulfill the duties required of him by 
this chapter, or conduct himself with impropriety or injustice in his office as overseer; 
or take any bribe in money, property, or otherwise, as an inducement to act improp- 
erly; or neglect the duties of his office, he shall be fined for each of said offenses in 
' @s8um not exceeding $100 nor less than $50, to be recovered before any justice of the 
> peace of the county—one-half of which shall be paid to the county and the other 
‘half to the person bringing suit for jhe same—the said suit to be brought in the 
- mame of the Territory of Arizona; afd said overseer, on being convicted a second 
time, skall be removed from his office by the justice of the peace of the precinet, and 
.-. shall take such pay and perquisites as may be due him for services rendered. 
7 _ 3218. (Sec. 20.) Upon such removal, the justice of the peace shall order a new elec- 
_ __ tion to fill the vacancy thereby occasioned, which shall be conducted in the manner 
- _ prescribed in the thirteenth and fourteenth sections of this chapter. 
a 3219. (Sec. 21.) If any owner or proprietor of land irrigated by such acequia shall 
neglect orrefuse to furnish the number of laborers required by the overseer, as required 
os in the eighteenth section of this chapter after having been duly notified by the over- 
_ ~~ seer, ke shall be fined for each offense in a sum not exceeding $10 for the benefit of said 
__ acequia, which shall be recovered by the overseer before any justice of the peace In 
ar county, and in such cases the overseer shall be a competent witness to prove the. 
> se or any fact that may serve to constitute the same. 
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7 h, 3220. (Sec. 22.) If any person shall in any manner interfere with, impede, or ob- 
struct any of said acequias, or use the water from it without the consent of the ever- 
_ seer, except as provided in section 7 of this chapter during the time of cuitiyation, 
- he shall pay for each offense a sum not exceeding $10, which shall be recoverable in 
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Ay the manner prescribed in the foregoing section for the benefit of said acequ 

NE A ‘shall further pay all demages that may have accrued to the injured part 
such person bave not wherewith to pay said fine and damages, he shall b o 8 
to fifteen days’ labor on said public acequia. eet 
one 3221. (Sec. 23.) All fines and forfeitures received for the use and benefit of a 


ee 







he lic acequia shall be applied by the overseers to the improvements, excavatio 
20 CR repairs which may be necessary on said acequia, and for the construction of bric 
. 6 


ay where they may be crossed by any public street or road. ic a 
3222. (See. 24.) In all cases of conviction under this chapter an appeal shall b 
lowed to the probate court, which appeal shall be taken and conducted as all ot 


appeals from the decisions of the justices of the peace. , Ris 2 
3223. (Sec. 25.) The regulations of acequias, which have been worked accordi 


Ke the laws and customs of Sonora and the usages of the people of Arizona, shall re 
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es as they were made and used up to this day; and the provisions of this chapter 
ee be enforced and observed from the day of its publication. . 
«3224. (Sec. 26.) All plants and trees of any description growing on the banks 
. Akt any acequia shall belong to the owners of the land through which said acequia m 
Sete FUN. . ie te 


8225. (Sec. 27.) Any person owning lands which may include a spring or stream ot a 
running water, or owning lands upon a river where there is not population sufficier .¢ 
sto form a public acequia, may construct a private acequia for his own uses, subj 
to his own regulations, provided it does not interfere with the rights of others. _ 
«3226. (See. 28.) All laws conflicting with the provisions of this chapter are he eb) 

)> *- repealed. ais 
: > Bees [Nore.—The foregoing chapter is compiled and taken from the Compiled L 
~~ Chapter LV, page 528. There was no legislation upon the subject by the fourte 


Nate a _ legislature (1887), and this chapter remained unchanged. ] 
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Ko «$227. (Sec. 1.) Any person, corporation or company, owning or using any dite & 
-———s .eanal constructed for the purpose of conveying water, shall construct and mai 
suitable crossings wherever said ditch or canal crosses any public highway, or u 


traveled road of this Territory ; said crossing shall be maintained as follows: _ 
dp. From the bottom of the ditch in the roadway there shall be a uniform rise of not 
more than 1 foot in 3 to the top of the embankment ; either side the ditch shall 
ss graveled or macadamized with stone to a depth of not less than 10 inches’ from: 
top of one embankment to the other, and the macadamized or paved road across a 
of said ditches shall not be less than 14 feet wide; provided, that any person or 
io sons, corporation or company may at any of said crossings construct and build a 
and substantial bridge to be approved of by the road overseers of the district. 
8228, (Sec. 2.) The road overseer of each of the districts in the several count 
this Territory shall have supervision of said crossings, and it shall be his dut 


that the several ditch crossings in his district are constructed and maintained as 
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__ vided in the preceding section. 

3229. (Sec. 3.) For neglect or refusal of any person or persons, corporation or ¢o 
pany, whose duty it shall be to construct or maintain such crossings as provided f 
%, He in section 1, for the period of ten days after being notified in writing by the 
— -—-_—soverrseer of the district in which any such crossing needs construction or repai 
one such construction or repair is required, such person, corporation or company s 
Tey guilty of a misdemeanor, and upon conviction thereof before a justice of the pea 
of any such precincts, shall be fined not less than $10 or more than $100 for the fi 
offense ; and of not less than $25 nor more than $250, and the costs of prosect t 
iy eae for each subsequent offense ; provided, that whenever such highway or road i 
si ~ structed, after the construction of such ditch or canal, it shall be the duty of 
m; .. road overseer of the district to construct and maintain such crossing at the expens 
sof the road fund of the district, and if the same be at any time insufficient, the same 
Spi shall be paid out of the general fund in the county treasury, to be chargeable to and 
thereafter collected from such road fund. ae ven 
a 3230. (See. 4,) All funds collected under the provisions of this act shall be paid into » 
eo} the road fund of the district, wherever such crossings are required. | ae pete. 
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- THE IRRIGATION LAWS OF CALIFORNIA. 


WRIGHT IRRIGATION BILL AND AMENDMENTS, 1889, 


~ AN Act to provide for the organization and government of irrigation districts and to provide for the 


acquisition of water and other property, and for the distribution of water thereby for irrigation 
purposes. 


Srcrion 1. Whenever fifty or a majority of freeholders owning lands susceptible 
of one’ mode of irrigation froma common source, and by the same system of works, de- 
sire to provide for the irrigation of the same, they may propose the organization of an 
irrigation district under the provisions of this act, and when so organized such district 
Shall have the powers conferred or that may hereafter be conferred by law upon such 
irrigation district. ; 

Sic. 2. A petition shall first be presented to the board of supervisors of the county 
in which the lands or the greatest portion thereof is situated, signed by the required 
uunmiber of freeholders of such proposed district, which petition shall set forth and_ 
particularly describe the proposed boundaries of such district, and shall pray that 
the sane may be organized under the provisions of this act. The petitioners must 


accompany the petition with a good and sufficient bond, to be approved by the said 


board of supervisors, in double the amount of the probable cost of organizing such 
district, conditioned that the bondsmen will pay all said cost in case said organization 
shall not be effected. Such petition shall be presented at a regular meeting of the 
said board, and shall be published for at least two weeks before the time at which the 
same is to be presented, in some newspaper printed and published in the county 
where said petition is presented, together with a notice stating the time of the meet- 
ing at which the same will be presented. When such petition is presented, the said 
board of supervisors shall hear the same, and may adjourn such hearing from time to 
time, not exceeding four weeks in all; and on the final hearing may make such 
changes in the proposed boundaries as they may find to be proper, and shall estab- 


‘lish and define such boundaries: Provided, That said board shall not modify said 


boundaries so as to except from the operation of this act any territory within the 


- boundaries of the district proposed by said petitioners, which is susceptible of irriga- 


gation by the same system of works applicable to the other lands in such proposed 
district, nor shall any lands which will not, in the judgment of the said board, be 
benefited by irrigation by said system be included within such district: Provided, 
That any person whose lands are susceptible of irrigation from the same source shall, 
upon application of the owner to said board, be entitled to have such lands included 
in said district. Said board shall also make an order dividing said district into five 
divisions, as nearly equal in size as may be practicable, which shall be numbered 
first, second, third, fourth, and fifth, and one director shall be elected from each dis- 
trict. Said board of supervisors shall then give notice of an election to be held in 
such proposed district, for the purpose of determining whether or not the same shall 
be organized under the provisions of this act. Such notice shall describe boundaries 
so established, ana shall designate a name for such proposed district, and said notice 
shall be published for at least three weeks prior to such election in anewspaper pub- 
lished within said county; and if any portion of such proposed district lie within 


“another county or counties, then said rotice shall be published in a newspaper pub- 


lished within each of said counties. Such notice shall require the electors to cast 
ballots which shall contain the words, ‘Irrigation district—Yes,” or, ° Irrigation 
distriet—No,” or words equivalent thereto ; and also the names of persons to be voted 
for to fill the various elective offices hereinafter prescribed. No person shall be enti- 
tled to vote at any election held under the provisions of this act unless he shall pos- 


_ sess all the qualifications required of electors under the general election laws of this 
State. 


Sec. 3. Such election shall be conducted in accordance with the general election 
laws of the State, provided that no particular form of ballot shall be required. The 
said board of supervisors shall meet on the second Monday next succeeding such 
election, and proceed to canvass the votesthereat ; and if upon such canvass it appear 
that at least two-thirds of all the votes cast are ‘Irrigation district—Yes,” the said 
board shall, by an order entered on their minutes, declare such territory duly organ- 
ized as an irrigation district, under the name and style theretofore designated, and 


‘shall declare the persons receiving, respectively, the highest number of votes for such 
_ several offices to be duly elected to such offices. Said board shall cause a copy of 


such order, duly certified, to be immediately filed for record in the office of the county 
recorder of each county in which any portion of such lands are situated, and must also 
immediately forward a copy thereof to the clerk of the board of supervisors of each 
of the counties in which any portion of the district may lie; and no board of super- 
visors of any county, including any portion of such district, shall, after the date of 
the organization of such district, allow another district to be formed including any of 
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the lands in such district, without the consent of the board of directors thereof; : 


plete, and the officers thereof shall be entitled to enter immediately upon the du 


‘such offices, respectively, until their successors are elected and qualified. For the 
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from and after the date of such filing, the organization of such district shall be c 


ay 


~ 


luties 
of their respective offices, upon qualifying in accordance with law, and shall hold 


E5 
purposes of the election above provided for, the said board of supervisors must es- 
tablish a convenient number of election precincts in said proposed district, and define - i 
the boundaries thereof, which said precincts may thereafter be changed by the board | Se 
of directors of such district. Wile : it 

Sec. 4. An election shall be held in such district on the first Wednesday im April, 
eighteen hundred and eighty-eight, and on the first Wednesday in April in each sec- 


ond year thereafter, at which an assessor, a collector, and a treasurer, and a board of Hey 
five directors for the district shall be elected. The person receiving the highest num- 


ber of votes for any office to be filled at such election is elected thereto. Withinten 


d 


days after receiving their certificates of election, hereinafter provided for, said officers — si: : 







ee 


shall take and subscribe the official oath and file the same in the office of the board — 
of directors. The assessors shall execute an official bond in the sum of ten thousand ~ 
dollars. and the collector an official ‘bond in the sum of twenty thousand dollars, and 
the district treasurer an official bond in the sum of fifty thousand dollars; each of 


- said bonds to be approved by the board of directors; and each member of said board Ae 


" point two persons to act as clerks of the election. Before opening the polls, each — 































of directors shall execute an official. bond in the sum of twenty-five thousand dollars, ek, 
which said bonds shall be approved by the judge of the superior court of said county Pa 
where such organization was effected and shall be recorded in the office of the county — 
recorder thereof, and filed with the secretary of said board, All official bonds horeit's “sig 
provided for shall be in form prescribed by law for the official bonds of county officers, 
Src. 5. Fifteen days before any election held under this act, subsequent to the. ; 
organization of any district, the secretary of the board of directors shall cause notice 
to be posted in three public places in each election precinct of the time and place of | 
holding the election, and shall also post a general notice of the same in the office of — 
said board, which shall be established and kept at some fixed place to be determined — 
by said board, specifying the polling places of each precinct. Prior to the time for 
posting the notices, the board must appoint for each precinct, from the electors 
thereof, one inspector and two judges, who shall constitute a board of election for _ 
such precinct. If the board fail to appoint a board of election, or the members ap- — 
pointed do not attend at the opening of the polls on the morning of election, the 
electors of the precinct present at that hour may appoint the board, or supply the 
place of an absent member thereof. The board of directors must, in its order appoint- 
ing the board of election, designate the house or place within the precinct where the 


2 


election must be held. <a 


Sec. 6. The inspector is chairman of the election board, and may: 

First. Administer all oaths required in the progress of an election. _ tie 

Second. Appoint judges and clerks, if during the progress of the election any judge 
or clerk cease to act. Any member of the board of election, or any clerk thereof, may _ 
administer and certify oaths required to be administered during the progress of an — 
election. The board of election for each precinct must, before opening the polls, ap- — 


6. * 


member of the board and each clerk must take and subscribe an oath to faithfully — 
perform the duties imposed upon them by law. Any elector of the precinct may ad- — 
minister and certify such oath. The polls must be opened one hour after sunriseon 
the morning of the election, and be kept open until sunset, when the same must be © 
closed. The provisions of the Political Code concerning the form of ballots to be used — 
shall not apply to elections held under this act. ogg 
Src. 7. Voting may commence as soon as the polls are opened, and may be con- — 
tinued during all the time the polls remain opened, and shall be conducted as nearly — 
as practicable in accordance with the provisions of chapter nine of title two of part 
three of the Political Code of this State. As soon as the polls are closed, the judges - 
shall open the ballot-box and commence counting the votes; and in no case shall then 
ballot-box be removed from the room in which the election is held until all the ballots 
have been counted. The counting of ballots shallin all cases be public. The ballots 
shall be taken out, one by one, by the inspector or one of the judges, who shallopen at 
them and read aloud the names of each person contained therein, and the office for ) 
which every such person is voted for. Each clerk shall write down éach office tobe 
filled, and the name of each person voted for for such office, and shall keep the number 
of votes by tallies as they are read aloud by the inspector or judge. The countingof __ 
votes shall be continued without adjournment until all have been counted. fe ei . 
Suc. 8. As soon as all the votes are read off and: counted a certificate shall be drawn — Pr 


up on each of the papers containining the poll list and tallies, or attached thereto,  __ 
stating the number of votes each one voted for has received, and designating the 


office to fill which he was voted for, which number shall be written in figures andin 


words at full length. Each certificate shall be signed by the clerk, judge, and the 
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a” One of said certificates, with the poll list and tally paper to which itis 
Rerp-f>* ah , shall be retained by the inspector, and preserved by him at least six 
months. The ballots shall be strung upon a cord or thread by the inspector, durin g 
aan the counting thereof, in the order in which they are entered upon the tally list by 
_ the clerks; and said ballots, together with the other of said certificates, with the poll 
___ list and tally paper to which it is attached, shall be sealed by the inspector in the 
____ presence of the judges and clerks, and indorsed ‘‘ Election returns of (naming the 
_-_—-_—s precinct) precinct,” and be directed to the secretary of the board of directors, and 
_ _ shall be immediately delivered by the inspector, or by some other safe and responsi- 
ble carrier designated by said inspector, to said secretary, and the ballots shall be 
kept unopened for at least six months, and if any person be of the opinion that the 
vote of any precinct has not been correctly counted, he may appear on the day ap- 
pointed for the board of directors to open and canvass the returns, and demand a 
__ recount of the vote of the precinct that is so claimed to have been incorrectly counted. 
Suc. 9. No list, tally paper, or certificate returned from any election shall be set 
aside or rejected for want of form if it can be satisfactorily understood. The board 
_ of directors must meet at its usual place of meeting on the first Monday after each 
election to canvass thereturns. If at the time of meeting the returns from each pre- 
_- cinct inthe district in which the polls were opened have been received, the board of 
directors must then and there proceed to canvass the returns; but if all the returns 
have not been received the canvass must be postponed from day to day until all the 
returns have been received, or until six postponements have been had. The canvass 
must be made in public and by opening the returns and estimating the vote of the 
‘district for each person voted for and declaring the result thereof. 
«co. 10. Thesecretary of the board of directors must, as soon as the result is declared, 
epeer in the records of such board a statement of such result, which statement must 
. show: 
First. The whole number of votes cast in the district. 
Second. The names of the persons voted for. 
Third. The office to fill which each person was voted for. 

Fourth. The number of votes given in each precinct to each of such persons. 

Fifth. The number of votes given in the district to each of such persons. 

The board of directors must declare elected the person having the highest number 
of votes given for each office to be filled by the votes of the district. The secretary 
nust immediately make out and deliver tosuch person a certificate of election signed 
by him and authenticated with the seal of the board. In case of a vacaney in the 

- office of assessor, tax collector, or treasurer, the vacancy shall be filled by appoint- 
ment by the board of directors. In case of a vacancy in the office of member of the 
board of directors, the vacancy shall be filled by appointment by the board of super- 
visors of the county where the office of such board is situated. An officer appointed 
as above provided shall hold his office until the next regular election for said dis- 
- trict, and until his successor is elected and qualified. 
Sec. 11. On the first Wednesday in May next following their election the board of 
directors shall meet and organize as a board, elect a president from their number, and 
appoint a secretary. The board shall have the power, and it shall be their duty, to 
manage and conduct the business and affairs of the district, make and execute all 
necessary contracts, employ and appoint such agents, officers, and employés as may 
. be required, and prescribe their duties, establish equitable by-laws, rules, and regula- 
tions for the distribution and use of water among the owners of said lands, and gen- 
_ erally to perform all such acts as shall be necessary to fully carry out the purposes of 
_ thisact. The said by-laws, rules, and regulations must be printed in convenient form 
for distribution in the district. And it is hereby expressly provided that all waters 
distributed for irrigation purposes shail be apportioned ratably to each land owner 
upon the basis of the ratio which the last assessment of such owner for district pur- 
poses within said district bears to the whole sum assessed upon the district: Provided, 
That any land owner may assign the right to the whole or any portion of the waters 
so apportioned to him. 
- Src. 12. The board of directors shall hold a regular monthly meeting in their office 
on the first Tnesday in every month, and such special meetings as may be required 
_ for the proper transaction of business: Provided, That all special meetings must be 
ordered by a majority of the board; the order must be entered of record, and five 
days’ notice thereof must, by the secretary, be given to each membe nof joining in 
“4 the order. The order must specify the business to be transacted, and none other than 
that specified must be transacted at such special meeting. All meetings of the board 
‘must be public, and three members shall constitute a quorum for the transaction of 
business, but on all questions requiring a vote there shall be a concurrence of at 
least three members of said board. All records of the board shall be open to the in- 
spection of any elector during business hours. The board and its agents and em- 
ployés shall have the right to enter upon any land in the district to make surveys, 
and may locate the line for any canal or canals, and the necessary branches for the 
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same, on any of said lands which may be deemed best for such location. Said 
shall also have the right to acquire, either by purchase or condemnation, all ] 
and waters and other property necessary for the construction, use, supply, maint co 
nance, repair, and improvement of said canal or canals and works, including canals — 
and works constructed and being constructed by private owners, lands for reservoirs, 
for the storage of needful waters and all necessary appurtenances. In case of pur- Pe 
chase the bonds of the district, hereinafter provided for, may be used at theirpar 
value in payment; andin case of condemnation the board shall proceed in the name 
of the district under the provisions of title seven of part three of the code of civil = 
procedure. Said board may also construct the necessary dams, reservoirs, and works 
for the collection of water for said district, and do any and eyery lawful act neces- 
sary to be done, that sufficient water may be furnished to each land owner in said 
district for irrigation purposes. The use of all water required for the irrigation of 
the lands of any district formed under the provisions of this act, together with rights 
of way for canals and ditches, sites for reservoirs, and all other property required in 
fully carrying out the provisions of this act, is hereby declared to be a public use, 
subject to the regulation and control of the State in the manner prescribed by law. 
Src. 13. The legal title to all property acquired under the provisions of this ba 









































shall immediately and by operation of law vest in such irrigation district, and shall _ 
be held by such district in trust for and is hereby dedicated and set apart to the uses 
and purposes set forth in this act. And said board is hereby authorized and empow-- Pe 
ered to hold, use, acquire, manage, occupy, and possess said property as herein pro- — 
vided. “ota 
Suc. 14. The said board is hereby authorized and empowered to take conveyances — 
or other assurances for all property acquired by it under the provisions of this actin 
the name of such irrigation district, to and for the uses and purposes herein expressed, 
and to institute and maintain any and all actions and proceedings, suits at lawor 
in equity, necessary or proper in order to fully carry out the provisions of this act, — 
or to enforce, maintain, protect, or preserve any and all rights, privileges, andimmu- 
nities created by this act or acquired in pursuance thereof. And in all courts, ac- 
tions, suits, or proceedings the said board may sue, appear, and defend, in person or _ 
by attorneys, and in the name of such irrigation district. A Pesta 
Sec. 15. For the purpose of constructing necessary irrigating canals and worksand 
acquiring the necessary property and rights therefor, and otherwise carrying out the 
provisions of this act, the board of directors of any such district must, as soon after 
such district has been organized as may be practicable, estimate and determine the __ 
amount of money necessary to be raised, and shall immediately thereupon call a spe- 
cial election, at which shail be submitted to the electors of such district possessing the 
qualifications prescribed by this act the question whether or not the bonds of said or 
district shall be issued in the amount so determined. Notice of such electionmustbe = 
given by posting notices in three public places in each election precinct in said dis- 
trict for at least twenty days, and also by publication of such notice in some news- 
paper published in the county where the office of the board of directors of such dis-_ 
trict is required to be kept once a week for at least three successive weeks. Sach *. 77 
notices must specify the time of holding the election, the amount of bonds proposed _ 
to be issued, and said election must be held and the result thereofdetermined and de- 
clared in all respects as nearly as practicable in conformity with the provisions of 
this act governing the election of officers: Provided, That no informalities in conduct- sak 
ing such an election shall invalidate the same if the election shall have been other- 
wise fairly conducted. At such election the ballots shall contain the words, “‘Bonds— 
Yes,” or ‘ Bonds—No,” or words equivalent thereto. If a majority of the votes cast rh ae 
are ‘‘ Bonds—Yes,” the board of directors shall immediately cause bonds in said 
amount to be issued; said bonds shall be payable in gold coin of the United Statesin 
installments as follows, to wit: At the expiration of eleven years not less than five 
per cent. of said bonds; at the expiration of twelve years not less than six percent. ; 
at the expiration of thirteen years not less than seven per cent.; at the expiration of 
fonrteen years not less than eight per cent.; at the expiration of fifteen years not __ 
less than nine per cent. ; ati the expiration of sixteen years not less than ten per cent. 3. — 
at the expiration of seventeen years not less than eleven percent. ; at the expiration 
of eighteen years not less than thirteen per cent. ; at the expiration of nineteen years. 
not less than fifteen per cent.; and for the twentieth year a percentage sufficient to — 
pay off said bonds; and shall bear interest at the rate of six per cent. perannum, pay- | 
able semi-annually on the first day of January and July of each year. The principal — 
and interest shall be payable at the office of the treasurer of the district. Said bonds _ 
shall be each of the denomination of not less than one hundred dollars, nor more than — 
five hundred dollars, shall be negotiable in form, signed by the president and seere- Pe 
tary, and the seal of the board of directors shall be affixed thereto. They shall be | 
nuinbered consecutively as issued, and bear date at the time of their issue. Coupons Ki ie 
for the interest shall be attached to each bond signed by the secretary. Said bonds 
shall express on their face that they were issued by authority of this act, stating its 
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and date of approval. The secretary shall keep a record of the bonds sold, their 
iber, the date of sale, the price received, and the name of the purchaser. 

Src. 16. The board may sell said bonds from time to time in such quantities as may 
@ necessary and most advantageous to raise money for the construction of said 
¢anals and works, the acquisition of said property and rights, and otherwise to fully 
_ earry out the objects and purposes of this act. Before making any sale the board 
shall, at a meeting, by resolution, declare its intention to sell a specified amount of 
_ the bonds and the day and hour and place of such sale, and shall cause such resolution 
_ to be entered in the minutes, and notice of the sale to be given by publication thereof 
_ at least twenty days in a daily newspaper published in each of the cities of San Fran- 
_ cisco, Sacramento, and Los Angeles, and in any other newspaper, at their discretion. 
_ The notice shall state that sealed proposals will be received by the board at their 
Office for the purchase of the bonds till the day and hour named in the resolution. At 
__. the time appointed the board shall open the proposals and award the purchase of the 
_ bonds to the highest responsible bidder, and may reject all bids; but said board shall 
ia " no sini sell any of the said bonds for less than ninety per cent. of the face value 

thereof. 

ie Sec. 17. Said bonds, and the interest thereon, shall be paid by revenue derived 
- _ from an annual assessment upon the real property of the district; and all the real 


es property in the district shall be and remain liable to be assessed for such payments as 
ae hereinafter provided. 

esa Src. 18. The assessor must, between the first Monday in March and the first Mon- 
day in June in each year, assess all real property in the district, to the persons who 

- own, claim, have the possession or control thereof, at its full cash value. He must 

__ prepare an assessment book with appropriate headings, in which must be listed all 

such property within the district, in which must be specified in separate columns 

under the appropriate head : 

First. The name of the person to whom the property is assessed. If the name is not 

-_ known to the assessor, the property shall be assessed to ‘‘ unknown owners.” 

_»_. Second. Land by township, range, section, or fractional section, and when such 

____ land is not a Congressional division or subdivision, by metes and bounds, or other de- 

_ seription sufficient to identify it, giving an estimate of the number of acres, locality, 

and the improvements thereon. nest 


|  £Third. City and town lots, naming the city or town, and the number and block 
___- according to the system of numbering in such city or town, and the improvements 
i. thereon. | 


Fourth. The cash value of real estate, other than city or town lots. 
Fifth. The cash value of improvements on such real estate. 
Sixth. The cash value of city and town lots. 
~ Seventh. The cash value of improvements on city and town lots. 

_ Highth. The cash value of improvements on real estate assessed to persons other 
than the owners of the real estate. 

Ninth. The total value of all property assessed. 
_ Tenth. The total value of all property after equalization by the board of directors. 
Eleventh, Such other things as the board of directors may require. 

_ Src. 19. The board of directors: must allow the assessor as many deputies, to be 
_-— appointed by him, as will, in the judgment of the board, enable him to complete the 
-_assessinent within the time herein prescribed. The board must fix the compensation 
of such deputies, which shall be paid out of the treasury of the district. The com- 
pensation must not exceed five dollars per day for each deputy, for the time actually 
engaged, nor must any allowance be made but for work done between the first Mon- 
day in March and the first Monday in August in each year. 

Src} 20. On or before the first Monday in August in each year the assessor must 
- complete his assessment book, and deliver it to the secretary of the board, who must 

immediately give notice thereof, and of the time the board of directors, acting as a 
board of equalization, will meet to equalize assessments, by publication in a news- 


‘4 -_ paper published in each of the counties comprising the district. The time fixed for 
the meeting shall not be less than twenty nor more than thirty days from the first 


_ publication of the notice; and in the meantime the assessment book must remain in 
the office of the secretary for the inspection of all persons interested. 

Sec. 21. Upon the day specified in the notice required by the preceding section for 

the meeting, the board of directors, which is hereby constituted a board of equali- 

. zation for that purpose, shall meet and continue in session from day to day, as long 
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“ as may be necessary, not to exceed ten days, exclusive of Sundays, to hear and de- 
ans termine such objections to the valuation and assessment as may come before them ; 
~~ and the board may change the valuation as may be just. The secretary of the board 
shall be present during its sessions, and note all changes made in the valuation of 


-——s property, and in the names of the persons whose property is assessed ; and within ten 
days after the close of the session he shall have the total values, as finally equalized 
by the board, extended into columns and added. 
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«Sc. 22. The‘ board of directors shall then levy an assessment suflici nt t 

__—- annual interest on the outstanding bonds; and at the expiration of ten years 

x the issuing of bonds by the board, must increase said assessment for the ensuing en 
-——-_—»years, in the following percentage of the principal of the whole amount of bonds the 

outstanding, to wit: For the eleventh year, five per cent.; for the twelfth year, 
_ —s«éper cent.; for the thirteenth year, seven per cent. ; for the fourteenth year, eight 

i cent. ; for the fifteenth year, nine per cent.; for the sixteenth year, ten per cent.; fo = 

_* the seventeenth year, eleven per cent.; for the eighteenth year, thirteen per cent’; Fee 

_ for the nineteenth year, fifteen per cent.; and for the twentieth year, a pereentage ass 













































____- sufficient to pay off said bonds. The secretary of the board must compute and enter 
' in a separate column of the assessment book the respective sums in dollars and cents” 
_. to be paid as an assessment on the property therein enumerated. When collected the — 
- assessment shall be paid into the district treasury, and shall constitute a special fund, — 
oe to be called the “ bond fund of [naming the district] irrigation district. ” fat 
+27 SEc. 23. The assessment upon real property is a lien against the property assessed — 
Se from and after the first Monday in March for any year; and such lien isnot removed — 
_-_ until the assessments are paid or the property sold for the payment thereof, Rateat ia) 


a ee 7 


Sec. 24. On or before the first day of November the secretary must deliver the assess- 

ment book to the collector of the district, who shall, within twenty days, publish ano-— 

_ tice in a newspaper published in each of the counties comprising the district, if there be 
____ lands situated in more than one county in such district, that said assessments are due» 
ares and payable and will become delinquent at 6 o’clock p- m. on the last Monday of © 
¢ December next thereafter; and that unless paid prior thereto five per cent. will be 
; added to the amount thereof, and also the time and place at which payment of assess- eae 
x ments may be made. The notice shall also specify a time and place within each elec- -%) 
____ tion precinct of the district when and where the collector will attend to receive 
«payment of assessments, and shall be published for fifteen days, and a printed copy. 
of said notice shall be posted for the same time in some public place in each precinct. 
The collector must attend at the time and place specified in the notice toreceive 
assessments, which must be paid in gold and silver coin. He must mark the date of — 
_-—~—-—s payment of any assessment in the assessment book opposite the name of the person — 
_-———s épaying, and give a receipt to such person, specifying the amount of the assessment 
_ and the amount paid, with a description of the property assessed. On the thirty- 
first day of December of each year all unpaid assessments are delinquent, and there- 


after the collector must collect thereon, for the use of the district, an addition of five sy 
+. 4 per cent. Oy i 
sl __ SEC. 25. On or before the first day of February, the collector must publish the de- ert: 
% _ Inquent list, which must contain the names of the persons and a description of the 
aR property delinquent, and the amount of the assessments and costs due opposite each | 
___- hame and description. He must append to and publish with the delinquent list a 
Sat notice, that unless the assessments delinquent, together with cost and percentage, — 
‘ are paid, the real property upon which such assessments are a lien will be sold at 
__-public auction. The publication must be made once a week for three successive Ege 
___ weeks in a newspaper published in each of the counties comprised in the district. 
5 The publication must designate the time and place of sale. The time of salemust 
-__-_—~*not be less than twenty-one nor more than twenty-eight days from the first publica- 
tion, and the place must be at some point designated by the collector. 1s Pass oF 
_SEC. 26. The collector must collect, in addition to the assessments due on the de- 
linquent list and five per cent. added, fifty cents on each lot, piece, or tract of land 
separately assessed, one-half of which must go to the district and the other to the 
1 collector for preparing the list. On the day fixed for the sale, or some subsequent — 
¢ day to which he may have postponed it, of which he must give notice, the collector, 
_. ~ between the hours of ten o’clock a. m. and three o'clock p.m., must commence the 
_ sale of the property advertised, commencing at the head of she list and continuing ne 
alphabetically, or in the numerical order of the lots or blocks, until completed. He i: 
may postpone the day of commencing the sales, or the sale, from day to day, but the 
sale must be completed within three weeks from the day first fixed. . mace ‘ SS 
Sec. 27. The owner or person in possession of any real estate offered for sale for 
assessments due thereon may designate in writing to the collector, prior to the sale, 
_ what portion of the property he wishes sold, if less than the whole; butifthe owner 
_ oF possessor does not, then the collector may designate it, and the person who will — 
take the least quantity of the land, or in case an undivided interest is assessed, then | 
the smallest portion of the interest, and pay the assessments and costs due, including 
two dollars to the collector for the duplicate certificate of sale, is the purchaser. If 95 
the purchaser does not pay the assessments and eosts before ten o’clock a.m. the fol- 
lowing day, the property, on next sale day, before the regular sale, must be resold epee > 
for the assessments and costs. After receiving the amount of assessments and costs, . sss" 
the collector must make out in duplicate a certificate, dated on the day of sale, stat- 
ing (when known) the name of the person assessed, a description of the land sold, the * ey, 
amount paid therefor, that it was sold for assessments, giving the ameunt and the = 
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: the assessment, and specifying the time when the purchaser will be en titled 
,deed. The certificate must be signed by the collector, and one copy delivered 



















































peeit » the purchaser, and the other filed in the office of the county recorder of the county 

_ in which the land sold is situated. : 

_. _ SEC. 28. The collector, before delivering any certificate, must in a book enter a 

_. description of the land sold, corresponding with the description in the certificate, 
the date of the sale, purchasers’ names, and amount paid, regularly number the de- 

- seription on the margin of the book and put a corresponding number on each certi- 
a, ficate. Such book must be open to publi¢e inspection, without fee, during office hours, 
~ when not in actualuse. On filing the certificates with such county recorder the lien 
___ of the assessments vests with the purchaser, and is only divested by the payment to 
_ __ him, or to the collector for his use, of the purchase money and two per cent. per month 
from the day of sale until redemption. 

— Ske. 29. A redemption of the property sold may be made by the owner, or any 
_ party in interest, within twelve months from the date of purchase. Kedemption 
must be made in gold or silver coin, as provided for the collection of State and 
county taxes, and when made to the collector he must credit the amount paid to the 
___ person named in the certificate, and pay it, on demand, to the person or his assignees, 
In each report the collector makes to the board of directors he must name the person 
_ entitled to redemption money, and the amount due to each. On receiving the certifi- 
cate of sale, the county recorder must file it and make an entry in a book similar to 
that required of the collector. On the presentation of the receipt of the person 
__~ named in the certificate, or of the collector for his use, of the total amount of redemp- 
tion money, the recorder must mark the word ‘‘redeemed,” the date, and by whom 

_ redeemed, on the certificate and on the margin of the book where the entry of the 
certificate is made. If the property is not redeemed within twelve months from the 
_ sale, the collector or his successor in office must make to the purchaser or his as- 
- signee a deed of the property, reciting in the deed substantially the matters con- 
| tained in the certificate, and that no person redeemed the property during the time 
____ allowed by law for its redemption. The collector shall receive from the purchaser, 

By for the use of the district, two dollars for making such deed. 

_ §$«c. 30. The matter recited in the certificate of sale must be recited in the deed, 
and such deed duly acknowledged or proved is prima facie evidence that— 
First. The property was assessed as required by law. 

_~_—«~ Second. The property was equalized as required by law. 

_ Third. That the assessments were levied in accordance with law. 

Fourth. The assessments were not paid. 

Fifth. At a proper time and place the property was sold as prescribed by law and 

by the proper officer. 

Sixth. The property was not redeemed. 

Seventh. The person who executed the deed was the proper officer. 

Such deed, duly acknowledged or proved, is (except as against actual fraud) con- 
‘ae elusive evidence of the regularity of all the proceedings from the assessment by the 

_._ assessor, inclusive, up to theexecution of the deed. The deed conveys to the grantee 
the absolute title to the lands described therein, free of all incumbrances, except when 
the land is owned by the United States or this State, in which case it is prima facie 
evidence of the right of possession. 

Pl Src. 31. The assessment book or delinquent list, or a copy thereof, certified by the 

collector, showing unpaid assessments against any person or property, is prima facie 
evidence of the assessment, the property assessed, the delinquency, the amount of 
+ assessments due and unpaid, and that all the forms of the law in relation to the 
__assessinent and levy of such assessments have been complied with. 

-__ SEc. 32. When land is sold for assessments correctly imposed, as the property of a 
____ particular person, no misnomer of the owner, or supposed owner, or other mistake 
relating to the ownership thereof, affects the sale or renders it void or voidable. 

; Src. 33. On the first Monday in each month the collector must settle with the 
—_ secretary of the board for all moneys collected for assessments, and pay the same 
over to the treasurer ; and within six days thereafter he must deliver to and file in 
the office of the secretary a statement under oath, showing: 

‘First. An account of all his transactions and receipts since his last settlement. 

Second. That all money collected by him as collector has been paid. 

- The collector shall also file in the office of the secretary on said first Monday in 
each month the receipt of the treasurer for the money so paid. 

a. Src. 34. Upon the presentation of the coupons due to the treasurer, he shall pay 
the same from said bond fund. Whenever, after ten years from the issuance of said 
aye bonds, said fund shall amount to the sum of ten thousand dollars, the board of di- 
__» rectory may direct the treasurer to pay such an amount of said bonds not due as the 
money in said fund will redeem, at the lowest value at which they may be offered 
for liquidation, after advertising for at least four weeks in some daily newspaper 1 
Pa, each of the cities hereinbefore named, and in any other newspaper which said board 
ye - \ 
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may deem advisable, for sealed proposals for the redemption of said bonds. & 
proposals shall be opened by the board in open meeting, ata time to benamedinthe = 


notice, and the lowest bid for said bonds must be accepted: Provided, That no bond 
shall be redeemed at arate above par. In case the bids are equal the lowest num- A be 
bered bond shall have the preference. In case none of the holders of said bondsshall 
desire to have the same redeemed, as herein provided for, said money shall be invested 
by the treasurer, under the direction of the board, in United States gold-bearing = 


bonds, or the bonds of the State, which shall be kept in said *‘bond fund,” and may — fo egla 
be used to redeem said district bonds whenever the holders thereof may desire. tr 


Src. 35. After adopting a plan of said canal or canals, storage, reservoirs, amd 
works, the board of directors shall give notice, by publication thereof not less than ie 
twenty days in one newspaper published in each of the counties composing the dis- = 

eae 


trict, provided a newspaper is published therein, and in such other newspapers as —~ 
they may deem advisable, calling for bids for the construction of said work, or ofany = 


portion thereof; if less than the whole work is advertised, then the portionsoadver- 
tised must be particularly described in such notice; said notice shall set forth that hee 
plans and specifications can be seen at the office of the board, and that the board will = 
receive sealed proposals therefor, and that the contract will be let to the lowest re- 9 
sponsible bidder, stating the time and place for opening said proposals, which atthe = 
time and place appointed shall be opened in public, and as soon as convenient there- 
after the board shall let said work, either in portions or as a whole, to the lowest re-_ no 
sponsible bidder, or they may reject any or all bids and readvertise for proposals, or 
may proceed to construct the work under their own superintendence with the labor 
of the residents of the district. Contracts for the purchase of material shall be | 
awarded to the lowest responsible bidder. Any person or persons to whom @ Con= = — 


tract may be awarded shall enter into a bond, with good and sufficient sureties, to — 
be approved by the board, payable to said district for its use, for double the amount 
of the contract price, conditional for the faithful performance of said contract. The 
work shall be done under the direction and to the satisfaction of the engineer, and 
be approved by the board. ; 

Src. 36. No claim shall be paid by the treasurer until allowed by the board, and 
only upon a warrant signed by the president, and countersigned by the secretary : 
Provided, That the board may draw from time to time from the construction fund and 
deposit in the county treasury of the county where the office of the board is situ- 
ated, any sum in excess of the sum of twenty-five thousand dollars. The county 
treasurer of said county is hereby authorized and required to receive and receipt LOL 45 
the same, and place the same to the credit of said district, and he shall be responsi- 
ble upon his official bond for the safe-keeping and disbursement of the same, as ID i goes 
this act provided. He shall pay out the same, or any portion thereof, to the treas- 
urer of the district only, and only upon the order of the board, signed by the presi-- 
dent and attested by the secretary. The said county treasurer shall report in writ- 
ing on the second Monday in each month the amount of money in the county ~~ 
treasury, the amount of receipts for the month preceding, and the amount or — wir 
amounts paid out; said report shall be verified and filed with the secretary of the — 4 
board. The district treasurer shall also report to the board, in writing, on the first ——— 
Monday in each month, the amount of money in the district treasury, the amount = 
of receipts for the month preceding, and the amount and items of expenditures, and © 
said report shall be verified and filed with the secretary of the board. * OS ha 

Src. 37. The cost and the expense of purchasing and acquiring property andcon- Be 
structing the works and improvements herein provided for, shali be wholly paid out OF s 
the construction fund. For the purpose of defraying the expenses of the organization — 
of the district, and of the care, operation, management, repair, and improvement of ee 
such portions of said canal and works as are compléted and in use, including salaries © 
of officers and employés, the board may either fix rates of tolls and charges, and col- — 
leet the same from all persons using said canal for irrigation and other purposes, or 
they may provide for the payment of said expenditures by a levy of assessments there- ae 
for, or by both said tolls and assessments; if by the latter method such levy shall be _ Ter 
made of the completion and equalization of the assessment roll, and the board shall es 
have the same powers and functions for the purposes of said levy as are now possessed 
by boards of supervisors in this State. The procedure for the collection of assessments <i 
by such levy shalt in all respects conform to the provisions of this act relating tothe  ~ 
payment of principal and interest of bonds herein provided for. 

Sue. 38. The board of directors shall have power to construct the said works across a 
any stream of water, water-course, street, avenue, highway, railway, canal, ditch, or 2 
flume which the route of said canal or canals may intersect or cross, in such manmer 
as to afford security for life and property; but said board shall restore the same, when =~ 
so crossed or intersected, to its former state as near as may be, or in a sufficient manner 
not to have impaired unnecessarily its usefulness; and every company whose railroad 
shall be intersected or crossed by said works shall unite with said board in forming 
said intersections and crossings, and grant the privileges aforesaid; and if such rail-— 
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oy wa company and said board, or the owners and controllers of the said property 
_ thing, or franchise so to be crossed, can not agree upon the amount to be paid therefor, 
if ie points or the manner of said crossings or intersections, the same shall be ascer- 
_ tained and determined in all respects as is herein provided in respect to the taking 
of land. The right of way is hereby given, dedicated, and set apart, to locate, con- 
_ struct,,and maintain said works over and through any of the lands which are now, 


> or may be, the property of this State; and also there is given, dedicated, and set apart, 
a 
by 


al ’ ‘ ' 
- 


THE CALIFORNIA LAWS. 187 






‘ 


»4* 


for the uses and purposes aforesaid, all waters and water-ri i i 
for the usc pUury aid, ater-rights belonging to this 
: _ State within the district. rt ARN 

e _ Ske. 39. The board of directors shall each receive four dollars per day, and mileage 
_ at the rate of twenty cents per mile, in attending meetings, and actual and necessary 


i)» SS . . ° an fe ke 
__—_—s @xpenses paid while engaged in official business under the order of the board. The 


c “ah be paid out of the treasury of the district: Provided. That said board shall, upon the 
the petition of at least fifty, or a majority of the freeholders within such district 


- to be paid hereunder. Such petition must be presented to the board twenty days 
Be prior to a general election, and the result of such election shall be determined and 

_ declared in all respects as other elections are determined and declared under this act. 
__ Suc. 40. No director or any other officer named in this act shall in any manner be 
interested, directly or indirectly, in any contract awarded or to be awarded by the 
4 “beard, or in the profits to be derived therefrom; and for any violation of this pro- 
- vision, such officer shall be deemed guilty of a misdemeanor, and sueh conviction 
shall work a forfeiture of his office, and he shall be punished by a fine not exceeding 
five hundred dollars, or by imprisonment in the county jail not exceeding six months, 
or by boih such fine and imprisonment. 

__ See. 41, The board of directors may, at any time, when in their judgment it may 
be advisable, call a special election, and submit to the qualified electors of the dis- 
_ trict the question whether or not a special assessment shall be levied for the purpose 
of raising money to be applied to any of the purposes provided in this act. Sueh 





_ visions of section fifteen of this act. The notice must specify the amount of money 
_ proposed to be raised, and the purpose for which it is intended to be used. At such 
elections the ballots shall contain the words, ‘‘Assessment—yes,” or ‘‘Assessment— 
no.” If two-thirds or more of the votes cast are ‘‘Assessment—-yes,” the board shall, 


¥ 


_ at the time of the annual levy hereunder, levy an assessment sufficient to raise the 
an amount voted. The rate of assessment shall be ascertained by deducting fifteen per 
__ cent. for anticipated delinquencies from the aggregate assessed value of the property 


#? 


in the district as it appears on the assessment roll for the current year, and then di- 
= 


oi viding the sum voted by the remainder of such aggregate assessed value. The assess- 


ment so levied shall be computed and entered on the assessment roll by the secretary 

' of the board, and collected at the same time and in the same manner as other assess- 
- ments provided for herein ; and when collected shall be paid into the district treasury 

for the purposes specified in the notice of such special election. 

$c. 42. The board of directors, or other officers of the district, shall have no power 
_ to ineur any debt or liability whatever, either by issuing bonds, or otherwise, in ex- 


of such express provisions shall be and remain absolutely void. 

 Sxc. 43. In case the volume of water in any stream or river shall not be sufficient 
to supply the continual wants of the entire country through which it passes, and 

___ susceptible of irrigation therefrom, then it shall be the duty of the water commis- 


proportion, a certain amount of said water upon certain or alternate weekly days to 
_ different localities, as they may, in their judgment, think best for the interest of all 
_____ parties concerned, and with due regard to the legal and equitable rights ofall. Said 
____ water commissioners shall consist of the chairman of the board of directors of each 
of the districts affected. 

-  §xe. 44. It shall be the duty of the board of directors to keep the water flowing 


ore * 


_» through the ditches under their control to the full capacity of such ditches in times 
ee OF high water. 


= 


a 


Sc. 45. Navigation shall never in anywise be impaired by the operation of this 
___ act, nox shall any vested interest in or to any mining water rights or ditches, or in 
or to any water or water rights, or reservoirs, or dams now used by the owners or 


‘, 


ve 


_ possessors thereof in connection with any mining industry, or by persons purchasing 
or renting the use thereof, or in or to any other property now used directly or indi- 
 reetly in carrying on or promoting the mining industry, ever be affected by or taken 
___ under its provisions save and except that rights of way may be acquired over the 
fame. 








ee board shall fix the compensation to be paid to the other officers named in the act, to 


ee és ; s . 
uA sh therefor, submit to the electors at any general election aschedule of salaries and fees. 


_ election must be called upon the notice prescribed, and the same shall be held, and. 
_ the result thereof determined and declared in all respects in conformity with the pro-. 


* sioners, constituted as hereinafter provided, to apportion, in a just and equitable 
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at Src. 46. None of the provisions of this act shall be construed as repeal 4 
any wise modifying the provisions of any other act relating to the subject of i 
4 tion or water commissioners. Nothing herein contained shall be deemed to auth 


“ny person or persons to divert the waters of any river, creek, stream, canal, or 

_ from its channel to the detriment of any person or persons having any interest in 
river, creek, stream, canal, or ditch, or the waters therein, unless previous compel is 

___ tion be ascertained and paid therefor under the laws of this State authorizing the — 


_ taking of private property for public uses. . ees’ oo | 


: 
CuapTer XIX. AN Act TO AMEND SECTIONS 10, 22, AND 27 OF FOREGOING resis 
" yates : eh “ 
; SECTION 1. Section ten of said act is hereby amended to read as follows: give, a 
wa Section 10. ‘The secretary of the board of directors must, as soon as the result is ae 
declared, enter in the records of such board a statement of such result, which st a 
ment must show— . of z 
= First. ‘The whole number of votes cast in the district and in each division of the re 
- * district. ot a 
| Second. The names of the persons voted for. , Ree 
fa. Third. The office to fill which each person was voted for. Pict Mee 
Fourth. The number of votes given in each precinct to each of such persons. —¢ 
_ Fifth. The number of votes given in each division for the office of director, and th 
et number of votes given in the district for the offices of assessor, collector, and treas- 
% urer. . 


«7% " 
eT Se, 4 


. 


The board of directors must declare elected the persons having the highest number 
ee of votes given for each office. The secretary must immediately make out and deliver 
ae to such person a certificate of election, signed by him and authenticated with the 
ig seal of the board. In case of the vacancy in the office of assessor, collector, or treas- 


urer the vacancy shall be filled by appointment of the board of directors. In case of 
_. @ vaeancy in the office of director the vacancy shall be filled by appointment by the 
board of supervisors of the county where the office of such board of directors is situ- 
ated from the division in which the vacancy oecurred. An officer appointed as above 
provided shall hold his office until the next regular election for said district, and 


until his successor is elected and qualified. . + Eni 
ares SEC. 2. Section twenty-two of said act is hereby amended to read as follows: 


Section 22. The board of directors shall then levy an assessment sufficient to raise — 4 
the annual interest on the outstanding bonds, and at the expiration of ten years 
after the issuing of bonds by the board must increase said assessment for the ensu- — fy 
ing ten years in the following percentage of the principal of the whole amount of | 
\ bonds then outstanding, to wit: Forthe eleventh year, five per cen t.; for the twelfth 
3 year six per cent.; for the thirteenth year, seven per cent. ; for the fourteenth yea 
eight per cent. ; for the fifteenth year, nine per cent. ; for the sixteenth year, ten pe 
cent.; for the seventeenth year, eleven per cent. ; for the eighteenth year, thirte 
per cent. ; for the nineteenth year, fifteen per cent. ; and for the twentieth year, a pe 
centage sufficient to pay off said bonds. The secretary of the board must compu 

and enter in a separate column of the assessment book the respective sums in dollars 
and cents to be paid as an assessment on the property therein enumerated. When 
collected the assessment shall be paid into the district treasury, and shall constitute — r 
a special fund, to be called the ‘‘ bond fund of ——— irrigation district.” In caseof 
the neglect or refusal of the board of directors to cause such assessment and levy 
to be made as in this act provided, then the assessment of property made by the 
county assessor and the State board of equalization shall be adopted and shall be the nS 
basis of assessments for the district, and the board of supervisors of the countyin =~ 
which the office of the board of directors is situated shall cause an assessment roll for ie 

said district to be prepared, and shall make the levy required by this act in the same ~ 
manner and with like effect as if the same had been made by said board of directors, 
and all expenses incident thereto shall be borne by such district. In case of the neg-  - 
_ leet or refusal of the collector or treasurer of the district to perform the duties im-_ ea 
posed by law, then the tax collector and treasurer of the county in which the office. 
of the board of directors is situated must, respectively, perform such duties,andshall 


by. 


« 


be accountable therefor upon their official bonds as in other cases, < Oe a ieee 
SEc. 3. Section twenty-seven of said act is hereby amended to read as follows: _ Brust: 
Section 27, The owner or person in possession of any real estate offered for sale ft ry 
assessments due thereon may designate in writi ng to the collector, prior to the sale, — 
what portion of the property he wishes sold, if less than the whole; but if the owner ae 
or possessor does not, then the collector may designate it, and the person who will 
, take the least quantity of the land, or in case an undivided interest is assessed then 3 
the smallest portion of the interest, and pay the-assessments and costs due, including 
two dollars to the collector for the duplicate certificate of sale, is the purchaser, bias 
the purchaser does not pay the assessments and costs before ten o’clock a. m. the fe we 
lowing day the property on the next sale day must be resold for the assessments and fas 
vi 
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costs. But in case there is no purchaser in good faith for the same on the first day 
thatthe property is offered for sale, then, when the property is offered thereafter for 
sale and there is no purchaser im good faith for the same, the whole amount of the 
a ae assessed shall be struck off to the irrigation district within which such 

lands are situated as the purchaser, and the duplicate certificate delivered to the 
__ treasurer of the district and filed by him in his office. No charge shall be made for 

_ the duplicate certificate where the district is the purchaser, and, in such case, the 
collector shall make an entry, ‘‘sold to the district,” and he shall be credited with 
_ the amount thereof in his settlement. An irrigation district, as a purchaser at such 
' __ sale, shall be entitled to the same rights as a private purchaser, and the title so ac- 
quired by the district, subject to the right of redemption herein provided, may be 
- conveyed by deed, executed and acknowledged by the president and secretary of said 
board: Provided, That authority to so convey must be conferred by resolution of the 
___ board, entered on its minutes, fixing the price at which such sale may be made, and 
_ such conveyance shall not be made for a less sum than the reasonable market value 
% _ ofsuch property. After receiving the amount of assessments and costs the collector 
ay must make out in duplicate a certificate, dated on the day of sale, stating (when 
___ known) the names of the person assessed, a description of the land sold, the amount 
a paid therefor, that it was sold for assessments, giving the amount and year of the as- 
- __ sessment, and specifying the time when the purchaser will be entitled to a deed. 
» The certificate must be signed by the collector, and one copy delivered to the pur- 

chaser and the other filed in the office of the county recorder of the county in which 







the land is situated. 

= oD ats ¢ 

aatee CHAPTER XX. AN ACT AMENDATORY OF AND SUPPLEMENTAL. 

Ben SECTION 1. The boundaries of any irrigation district now or hereafter organized 
___ under the provisions of an act, entitled “An act to provide for the organization and 
~~ government of irrigation districts, and to provide for the acquisition of water and 


other property, and for the distribution of water thereby for irrigation purposes,” 
. approved March 7, 1887, may be changed in the manner herein prescribed ; but such 


_ change of the boundaries of the district shall not impair or affect its organization, or 
er its rights in or to property, or any of its rights or privileges of whatsoever kind or 
nature; nor shall it affect, impair, or discharge-any contract, obligation, lien, or 
charge for or upon which it was or might become liable or chargeable had such 

change of its boundaries not been made. 

_--—sSEc. 2. The holder or holders of title, or evidence of title, representing one-half 
5 or more of any body of lands adjacent to the boundary of an irrigation district, which 
ime are contiguous, and which, taken together, constitute one tract of land, may file with 


the board of directors of said district a petition in writing, praying that the bound- 
___ *aries of said district may be so changed as to include therein said lands. The peti- 
_ _~ tion shall describe the boundaries of said parcel or tract of land, and shall also de- 
seribed the boundaries of the several parcels owned by the petitioners, if the petitioners 
~ be the owners, respectively, of distinct parcels, but such descriptions need not be more 
particular than they are required to be when such lands are entered by the county 
___— assessor in the assessment book. Such petition must contain the assent of the peti- 
tioners to the inclusion within said district of the parcels or tracts of land described 
in the petition, and of which said petition alleges they are respectively the owners; 
and it must be acknowledged in the same manner that conveyances of land are re- 
quired to be acknowledged. 
, Sic. 3. ‘The secretary of the board of directors shall cause a notice of the filing of 
such petition to be given and published in the same manner and for the same time 
that notices of special elections for the issue of bonds are required by said act to be 


Wars, f 


published. The notice shall state the filing of such petition and the names of the 
____ petitioners, a description of the lands mentioned in said petition and the prayers of 
* __ said petition ; and it shall notify all persons interested in or that may be affected by 
such change of the boundaries of the district to appear at the office of said board at 
atime named in said notice and show cause in writing, if any they have, why the 
change in the boundaries of said district, as proposed in said petition, should not 
oe be made. The time to be specified in the notice at which they shall be required to 
__ show cause shall be the regular meeting of the board next after the expiration of the — 
time for the publication of the notice. The petitioners shall advance to the secretary 


sufficient money to pay the estimated costs of all proceedings under this act. 

> Src. 4. The board of directors, at the time and place mentioned in the said notice, 
or at such other time or times to which the hearing of said petition may be adjourned, 
shall proceed to hear the petition, and all the objections thereto, presented in writ- 
ing by any person showing cause as aforesaid why said proposed change of the bound- 
aries of the district should not be made. The failure by any person interested in 
it said district, or in the matter of the proposed change of its boundaries, to show cause, 
‘ in writing, as aforesaid, shall be deemed and taken as an assent on his part to a change 
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of the boundaries of the district as prayed for in said petition, or to such a change | Pg 
thereof as will include a part of said lands. And the filing of such petition with said 
board, as aforesaid, shall be deemed and taken as an assent on the part of each and 
all of such petitioners to such a change of said boundaries that they may include the 
whole or any portion of the lands described in said petition. ee’ 
Sec. 5. The board of directors, to whom such petition is presented, mayrequireas 
a condition precedent to the granting of the same, that the petitioners shall severally — 
pay to such district such respective sums, as nearly as the same can be estimated (the — 
several amounts to be determined by the board), as said petitioners or their grantors_ 
would have been required to pay to such district as assessments had such lands been — 
included in such district at the time the same was originaliy formed. 
Src. 6. The board of directors, if they deem it not for the best interests of the dis- — 
trict that a change of its boundaries be so made as to include therein the lands men- 
tioned in the petition, shall order that the petition be rejected. But if they deem it — 
for the best interests of the district that the boundaries of said district be chan ged, 
and if no person interested in said district or the proposed change of its boundaries 
shows cause in writing why the proposed change should not be made, or if, having — ‘<7 
shown cause, withdraws the same, the board may order that the boundaries of the 


district be so changed as to inciude therein the lands mentioned in said petition, or 
some part thereof. The order shall describe the boundaries as changed, and shall mre: 
also describe the entire boundaries of the district as they will be after the change © 
thereof as aforesaid is made; and for that purpose the board may cause a survey to  —* 
be made of such portions of such boundary as is deemed necessary. peace 

Sec. 7. If any person interested in said district, or the proposed change of its bound- — ~ % 


aries, shall show cause, as aforesaid, why such boundaries should not be changed, P 
and shall not withdraw the same, and if the board of directors deem it for the best — eia4 
interest of the district that the boundaries thereof be so changed as to include therein = 
the lands mentioned in the petition, or some part thereof, the board shall adopt a’ | 


resolution to that effect. The resolution shall describe the exterior boundaries ofthe My 
lands which the board are of the opinion should be included within the boundaries “A 
of the district when changed. he 

Src. 8. Upon the adoption of the resolution mentioned in the last preceding sec- SR: 
tion, the board shall order that an election be held within said district, to determine eh ‘ 
whether the boundaries of the district shall be changed as mentioned in said resolu- 


tion; and shall fix the time at which such election shall be held, and cause notice 
thereof to be given and published. Such notice shall be given and published, and — ae Je, 
such election shall be held and conducted, the returns thereof shall be made and can- 


vassed, and the result of the election ascertained and declared, and all things per- id 
taining thereto conducted in the manner prescribed by said act in case of aspecial 
election to determine whether bonds of an irrigation district shall be issued. The Red 
ballots cast at said election shall contain the words ‘‘For change of boundary,” or | 
“‘ Against change of boundary,” or words equivalent thereto. The notice of election’ 
shall describe the proposed change of the boundaries in such manner and termsthat sb 
it can readily be traced. A 
Sec, 9. If at such election a majority of all the votes cast at said election shallbe 
against such change of the boundaries of the district, the board shall order thatsaid = 
petition be denied, and shall proceed no further in that matter. But if amajority of ™ 
such votes be in favor of such change of the boundaries of the district, the board pa be 
shall thereupon order that the boundaries be changed in accordance with said resolu- ; 
tion adopted by the board. The said order shall describe the entire boundaries of id 
said district, and for that purpose the board may cause a survey of such portions — Ms 
thereof to be made as the board may deem necessary. Ye 
SEc. 10. Upon a change of the boundaries of a district being made, a copy of the _ uv he y 
order of the board of directors ordering such change, certified by the president and Ma 
secretary of the board, shall be filed for record in the recorder’s office of each county Bx i 
within which are situated any of the lands of the district, and thereupon the district 7 so 50 
shall be and remain an irrigation district, as fully and to every intent and purpose are 
as if the lands which are included in the district by the change of the boundaries, as. ae) 
aforesaid, had been included therein at the original organization of the district. — vet 
SEC. 11. Upon the filing of the copies of the order, as in the last preceding section ey 
mentioned, the secretary shall record in the minutes of the board the petition afore- re 
said; and the said minutes, or a certified copy thereof, shall be admissible in evidence fe! 
with the same effect as the petition. aaa at 
Sec. 12. A guardian, an executor, or an administrator of an estate, who is ap- Dy 
pointed as such under the laws of this State, and who, as such guardian, executor, ; 
or administrator, is entitled to the possessibn of the lands belonging to the estate Rahs 
which he represents, may, on behalf of his ward or the estate which he represents, 9 Vu 
upon being thereunto authorized by the proper court, sign and acknowledge the 
petition in this act mentioned, and may show cause, as in this act. mentioned, why 
the boundaries of the district should not be changed. : * «> os 
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20. 13. In case of the inclusion of any land within any district by proceedings 
der this act, the board of directors must, at least thirty days prior to the next 
| ucceeding general election, make an order re-dividing such district into five divis- 
ions, as nearly equal in size as may be practicable, which shall be numbered First 
Second, Third, Fourth, and Fifth, and one director shall thereafter be elected by 
each division. For the purposes of elections the board of directors must establish 
_ a convenient number of election precincts in said districts, and define the boundaries 
thereof, which said precincts may be changed from time to time, as the board may 
deem necessary. 


' CHAPTER XXI. AN ACT AMENDATORY OF AND SUPPLEMENTAL. 


_ Srction 1. The boundaries of any irrigation district, now or hereafter organized 

___ under the provisions of an act entitled ‘‘An act to provide for the organization and 

ie ye, government of irrigation districts, and to provide for the acquisition of water and 

_ other property, and for the distribution of water thereby for irrigation purposes,” 

_ approved March seventh, one thousand eight hundred and eighty-seven, may be 

changed, and tracts of land which were included within the boundaries of such dis- 

_ trict, at or after its organization under the provisions of said act, may be excluded 

_ therefrom, in the manner herein prescribed; but neither such change of the bounda- 

_ ries of the district, nor such exclusion of lands from the district, shall impair or af- 

_ fect its organization, or its right in or to property, or any of its rights or privileges, 

~ of whatever kind or nature; nor shall it affect, impair, or discharge any contract, 

_ obligation, lien, or charge for or upon which it was or might become liable or charge- 

able had such change of its boundaries not been made, or had not any land been ex- 

cluded from the district. 

_ Sec, 2. The owner or owners in fee of one or more tracts of land which constiute 

 aportion of an irrigation district, may file with the board of directors of the district 

a petition, praying that such tracts and any other tracts contiguous thereto may 

be excluded and taken from said district. The petition shall describe the boundaries 

of the land which the petitioners desire to have excluded from the district, and also 

_ the Jands of each of such petitioners, which are included within such boundaries ;_ 

but the description of such lands need not be more particular or certain than is re- 

quired when the lands are entered in the assessment book by the county assessor. 
San Such petition must be acknowledged in the same manner and form as is required in. 

ease of a conveyance of land, and the acknowledgment shall have the same force 
and effect as evidence as the acknowledgment of such conveyance. 

Pi Sec. 3. The secretary of the board of directors shall cause a notice of the filing of 

such petition to be published for at least two weeks in some newspaper published in 

- the county where the office of the board of directors is situated, and if any portion of 

_ such territory to be excluded lie within another county or counties, then said notice | 

_ shall be so published in anewspaper published within each of said counties; or if no 

newspaper be published therein, then by posting such notice for the same time in at 

___ least three public places in said district, and, in case of the posting of said notices, 

Ry i one of said notices must be so posted on the lands proposed to be excluded. The 
ye notice shall state the filing of such petition ; the names of the petitioners; a descrip- 
tion of the lands mentioned in said petition, and the prayer of said petition; and it 
shall notify all persons interested in or that may be affected by such change of the 
boundaries of the district, to appear at the office of said board at a time named in said 

‘notice, and show cause in writing, if any they have, why the change of the boundaries 

of said district, as proposed in said petition, should not be made. The time to be 

_ specified in the notice at which they shall be required to show cause shall be the reg- 

ular meeting of the board next after the expiration of the time for the publication of 

| the notice. 

Sec. 4. The board of directors, at the time and place mentioned in the notice, or at 

the time or times to which the hearing of said petition may be adjourned, shall pro- 

ceed to hear the petition and all objections thereto presented in writing by any per- 
son showing cause as aforesaid why the prayer of said petition should not be granted. 

The failure of any person interested in said district to show cause in writing why the 

tract or tracts of land mentioned in said petition should not be excluded from said 

district, shall be deemed and taken as an assent by him to the exclusion of such tract 
or tracts of land, or any part thereof, from said district ; and the filing of such peti- 
tion with such board, as aforesaid, shall be deemed and taken as an assent by each 
and all of such petitioners to the exclusion from such district of the lands mentioned 
in the petition, or any part thereof. bith, 

- $xEc. 5. The board of directors, if they deem it not for the best interest of the dis- 
trict that the lands mentioned in the petition, or some portion thereof, should be ex- 
eluded from said district, shall order that said petition be denied ; but if they deem it 

f for the best interests of the district that the lands mentioned in the petition, or some 
portion thereof, be excluded from the district, and if no person interested in the dis- 
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trict show cause in writing why the said lands, or some portion thereof, ceubnie WE 527 
be excluded from the district, or if, having shown cause, withdraws the same, and — i rey. 
also, if there be no outstanding bonds of the district, then the board may order "that Fue. 
the lands mentioned in the petition, or some defined portion thereof, be excluded sept 
from the district. atte 
Src. 6. If there be outstanding bonds of the district, then the board may adopt a ¥ Sei 
resolution to the effect that the board deems it to the best interest of the district re 
that the lands mentioned in the petition, or some portion thereof, should be excluded 
from the district. The resolution shall describe such lands so that the boundaries 
thereof can readily be traced. The holders of such outstanding bonds may give their 
assent in writing to the effect that they severally consent that the board may make 
an order by which the lands mentioned in the resolution may be excluded from the 
district. The assent must be acknowledged by the several holders of such bonds in ~ 4 
the same manner and form as is required in case of a conveyance of land, andthe  — 
acknowledgment shall have the same force and effect as evidence as the acknowledg-_ gs: 
ment of such conveyance. The assent shall be filed with the board and must be 
recorded in the minutes of the board; and said minutes, or a certified copy thereof, Needs 
shall be admissible in evidence with the same effect as the said assent; but if such Ate 
assent be not filed, the board shall deny and dismiss said petition. ae ee 
Src. 7. If the assent aforesaid of the holders of said bonds be filed and entered — 
of record as aforesaid, and if there be objections presented by any person showing | 
cause us aforesaid, which have not been withdrawn, then the board may order an R 
election to be held in said district to determine whether an order shall be made i cae 4 
excluding said land from the district as mentioned in said resolution. The notice of 
such election shall describe the boundary of all lands which it is proposed toexelude, = 
and such notice shall be published for at least two weeks prior to such election in a ae, 
newspaper published within the county where the office of the board of directors 
is situated; and if any portion of such territory to be excluded lie within another 
county or counties, then said notice shall be so “published i in a newspaper published 
within each of such counties. Such notice shall require the electors to cast ballots 
which shall contain the words ‘‘ For Exclusion,” or ‘‘Against Exclusion,” or words = 
equivalent thereto. Such election shall be conducted in accordance with the gen * ew 
eral election laws of the State: Provided, That no particular form of ballot shall ~~ 
be required. nalts 
Sec. 8. If at such election a majority of all the votes cast shall be against the = 
exclusion of said lands from the district, the board shall deny and dismiss said peti- sa 
tion and proceed no further in said matter; but if a majority of such votes be in 
favor of the exclusion of said lands from the district the board shall thereupon aes 
order that the said lands mentioned in said resolution be excluded from the district. 
The said order shall describe the boundaries of the district should the exclusion of = 
the said lands from said district change the boundaries of the district, and for that 
purpose the board may cause a survey to be made of such portions of the boundaries — coy 
as the board may deem necessary. MG) 
Src. 9. Upon the entry in the minutes of the board of any of the orders hereinbefore = 
mentioned, a copy thereof, certified by the president and the secretary of the board, — | 
shall be filed for record in the recorder’s office of each county within which are 


situated any of the lands of the district, and thereupon said district shall be and re- 
main an irrigation district as fully, to every intent and purpose, as it would be had Pipe 
no change been made in the boundaries of the district, or had the lands excluded aa 
therefrom never constituted a portion of the district. tS 


Src. 10. If the lands excluded from any district under this act shall embrace the 
greater portion of any division or divisions of such district, then the office of director = 
for such division or divisions shall become and be vacant at the expiration of ten = — 


days from the final order of the board, under section eight of this act excluding said) 4 
lands, and such vacancies shall be filled by appointment by the board of supervisors ¥. 
of the county where the office of such board is situated from the district at large. Avis Ks 
director appointed as above provided shall hold his office until the next regular at 
election for said district, and until his successor is elected and qualified. * ae 

Sec. 11. At least thirty days before the next general election of such district the yaa 
board of directors thereof shall make an order dividing said district into five divis- 
ions, as nearly equal in size as may be practicable, which shall be numbered first, 
second, third, fourth, and fifth, and one director shall be elected by each division. 
l‘or the purposes of elections in such district the said board of directors must estab- f aN 

’ 


lish a convenient number of election precincts, and define the boundaries thereof, =~ 
which said precincts may be changed from time to time, as the board of directors 
may deem necessarv. hee 
Sec. 12. A giiardian, an executor, or an administrator of an estate, who is appointed — i ake 
as such under the laws of this State, and who, as such guardian, executor, oradmin- 
istrator, is entitled to the possession of the lands belonging to the estate, which he> es 


represents, may, on behalf of his ward or the estate which he represents, upon being © ae ed 
dag: 
7 eS 
>. os ; Pa 
i ica 
rm anes 
f ad ae 




































































78) RE 
1 Se Cane a ‘ 


‘eto properly authorized by the proper court, sign and acknowledge the petition 
jhis act mentioned, and may show cause, as in this act provided, why the bound- 
ies of the district should not be changed. 


| is _ Sec. 13. In ease of the exclusion of any lands under the provisions of this act, there 


4 vite all be refunded to any and all persons who have paid any assessment or assessments 
to such district, or any lands so excluded, any sum or sums so paid. Such payments 
shall be made in the same manner as other claims against such district, and from such 
fund or funds as the board of directors may designate. 
ee? ° 
CHAPTER CLXXVUI. AN ACT SUPPLEMENTAL. 


! 


RSs ganized under the provisions of the act entitled ‘“‘An act to provide for the organiza- 
tion and government of irrigation districts, and to provide for the acquisition of 
water and other property, and for the distribution of water thereby for irrigation 
_ purposes,” approved March seventh, eighteen hundred and eighty-seven, may com- 


mnence a special proceeding, in and by which the proceedings of said board and of 


trict, whether said bonds or any of them have or have not then been sold, may be 
judicially examined, approved, and confirmed. kis 
Sec. 2. The board of directors of the irrigation district shall file in the superior 
court of the county in which the lands of the district or some portion thereof are 
_ situated a petition praying, in effect, that the proceedings aforesaid may be examined, 
_ approved, and confirmed by the court, The petition shall state the facts showing 
_ the proceedings had for the issue and sale of said bonds, and shall state generally 


was duly elected; but the petition need not state the facts showing such organiza- 
tion of the district, or the election of said first board of directors. 

Sec. 3. The court shall fix the time for the hearing of said petition, and shall order 
_ the clerk of the court to give and publish a notice of the filing of said petition. The 
_ notice shall be given and published in the same manner and for the same length of 
time that the notice of a special election provided for by said act to determine 
~ whether the bonds of said district shall be issued is required to be given and pub- 
lished. The notice shall state the time and place fixed for the hearing of the petition 
_ and the prayer of the petition, and that any person interested in the organization of 
_ __ Said district, or in the proceedings for the issue or sale of said bonds, may, on or be- 
__. fore the day fixed for the hearing of said petition, demur to or answer said petition. 
_ The petition may be referred to and described in said notice as the petition of the 
rn irrigation district (giving its name), praying that the pro- 





_ board of directors of 
. i ceedings for the issue and sale of the bonds of said district may be examined, approved, 
and confirmed by said court. . 


Sec. 4. Any person interested in said district, or in the issue or sale of said bonds, 


_ respecting the demurrer and the answer to a verified complaint shall be applicable 
to a demurrer and answer to said petition. The persons so demurring to or answer- 


ing said petition shall be the defendants to said special proceeding, and the board of 
_ directors shall be the plaintiff. Every material statement of the petition not specif- 
ically controverted by the answer must, for the purpose of said special proceeding, 
oe be taken as true, and each person failing to answer the petition shall be deemed to 

admit as true all the material statements of the petition. The rules of pleading and. 
practice provided by the code of civil procedure which are not inconsistent with the 
provisions of this act are applicable to the special proceeding herein provided for. A 

_ motion for a new trial must be made upon the minutes of the court. The order grant- 


findings of the court upon the other issues shall not be affected by such order grant- 
ing a new trial. 
_ Sxc. 5. Upon the hearing of such special proceeding the court shall have power 
and jurisdiction to examine and determine the legality and validity of, and approve 
and confirm, each and all of the proceedings for the organization of said district 
_ under the provisions of the said act, from and including the petition for the organi- 
- gation of the district, and all other proceedings which may affect the legality or va- 
lidity of said bonds, and the order for the sale, and the sale thereof. The court, in 
inquiring into the regularity, legality, or correctness of said proceedings, must disre- 


gard any error, irregularity, or omission which does not affect the substantial rights 


iy 


“ceedings in part, and disapprove and declare illegal or invalid other and subsequent 
parts of the proceedings. he court shall find and determine whether the notice of 
the filing of said petition has been duly given and published for the time and in the 
- ‘manner in this act prescribed. The costs of the special proceedings may be allowed 


Ms _ and apportioned between all the parties, in the discretion of the court, 


pkk —. : 1388 A L—AP VOL Iv——13 





~& . . . . . . ° ’ 
_ SECTION 1. The board of directors of an irrigation district now or hereafter or- 


said district providing for and authorizing the issue and sale of the bonds of said dis- — 


nf that the irrigation district was duly organized, and that the first board of directors 


_ may demur to or answer said petition. The provisions of the code of civil procedure — 


of the parties to said special proceeding ; and it may approve and confirm such pro- . 
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ing a new trial must specify the issues to be re-examined on such new trial, and the ‘ 
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/ ae # Vid > eal Ae 
Suc. 6. An appeal from an order granting or refusing a new trial, or from the; udg- 
ment, must be taken by the party aggrieved within ten days after the entry of said 


order or said judgment. * . . Bees. Ra 5: 4 
COLORADO IRRIGATION LAWS. ', os 

All persons who claim, own, or hold a possessory right or title to any land or hi 
parcel of land lying within the boundary of the State of Colorado, as defined in the 
constitution of said State, when those claims are on theebank, margin, or neighborhood Sit 
of any stream of water, creek, or river, shall be entitled to the use of the wateroh — 


said stream, creek, or river, for the purpose of irrigation and making said claims  — : 
available to the full extent of the soil for agricultural purposes. General Statutes, = 
1711, (1861). 0 Rate 

Nothing in this chapter contained shall be so construed as to impair the prior —__ 


’ 
vested rights of any mill or ditch owner or other person to use the water of any such __ 
water-course. . L pasa 

Under the provisions of this act [eminent domain] private property may be taken  —— 
for private use, for private ways of necessity, for reservoirs, drains, flumes, or ditches = 
on or across the land of others for agricultural, mining, milling, domestic, or sanitary = 
purposes. (Session Laws of 1885, pp. 201, 202, 1729.) Se a 


Every person, association, or corporation hereafter constructing or enlarging any ee 
ditch, canal, or feeder for any reservoir, for irrigation, and taking water directly fiom  — 
any natural stream, and of a carrying capacity of one cubic foot per second of time “d 
as so constructed or enlarged, shall within ninety days after the commencement of = ——_ 
such construction or enlargement file and cause to be recorded in the office of the 
county clerk of the county in which such ditch, canal, or feeder may be situated, orif = 
such canal, ditch, or feeder be situated in any water district, in the office of thecounty 
clerk of such [each] county in which such water district may extend, a sworn state- od 
ment in writing, showing the name of such ditch, canal, or of the reservoir supplied by a I 
such feeder, the point at which the head-gate thereof is situated (if it be a new con-— opie 
struction), the size of the ditch, canal, or feeder in width and depth and the carry- on 
ing capacity thereof in cubic feet per second, the description of the line thereof and aN 
the time when the work was commenced, and the name or names of the owner or. 
owners thereof, together with a map showing the route thereof, the legal subdivisions ee 
of the land, if on surveyed lands with proper corners and distances, and in case ofan  _— 4 
enlargement the depth and width also the carrying capacity of the ditch enlarged, with ‘ 
the width and depth of the ditch, canal, or feeder as enlarged, and the increased 
carrying capacity of the same thereby occasioned, and the time when such enlarge- — 
ment was commenced, and no priority of right for any purpose shall attach to any such — 
construction or enlargement until record is made. (Sec. 2, p. 162, Acts 1881, 1720.) 

This act shall apply to and affect only ditches, canals, or feeders used for carrying 
water for the purposes of irrigation and for no other purposes whatever. (Sec. 3, p. _ 
162, Acts 1881, 1721.) i 

Any company formed under the provisions of this (corporations) act, for the pur- 
pose of constructing any ditch, flame, * * * shall, within ninety days from the 
date of their certificate, commence work on such ditch, flume * * * line as shall Peary 
be named in the certificate, and shall prosecute the work with due diligence until the — Nae 
same is completed, and the time of completion of any such ditch * * * line shall. ateanest 





not be extended beyond a period of two years from the time work was commenced as = aes 
aforesaid ; and any company failing to commence work within ninety days fromthe = 
date of the certificate, or failing to complete the same within two years from thetime __ set 
of commencement as aforesaid, shall forfeit all right to the water so claimed, andthe ery 
same shall be subject to be claimed by any other company; the time for the comple- = 


tion of any flume constructed under the provisions of this act shall not be extended 





beyond a period of four years: Provided, This section shall not apply to any ditchor Ros 
flame * * * constructed through and upon any grounds owned by the corpora- — Sheed 
tion: And provided further, That any company formed under the provisions of this Mee: 
act to construct a ditch for domestic, agricultural, irrigating * * * purposes, or- aes 
any or either thereof, shall have three years from the time of commencing work  __ 
Tah which to complete the same, but nolonger. (Sec. 296 (106), pp. 179, 80, Se 
Re Py | aye, 
All persons on the margin, brink, neighborhood, or precinct of any stream of water se 
shall have the right and power to place upon the bank of said streama wheel orother of 
machine for the purpose of raising water to the level required for the purpose of irri- Wend 
gation, (Sec. 8, pp. 68, 69, Acts 1861; sec. 6, p. 364, R. §.; sec. 1377 (6) p. 516, G. L., ae 
1727.) ee ies 
All persons who shall have enjoyed the use of the water in any natural stream, for ae 
the irrigation of any meadow land, by the natural overflow or operation of the water f went 
“All these acts took effect from and after their passage. TaN 
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stream, shall, in case the diminishing of the water supplied from such stream 
_ from any cause prevents such irrigation therefrom in as ample a manner as formerly, 
have right to construct a ditch for the irrigation of such meadow and to take water 
___ from such stream therefor, and his, her or their right to water through such ditch 
_ Shall have the same priority as though such ditch had been constructed at the time 
: _ he, she or they first occupied and used such land as meadow ground. (Sec. 37, p. 106, 
_ Acts 1879, 1723.) ' 
In ease the channel of any natural stream shall become so cut out, lowered, turned 
_ aside or otherwise changed from any cause as to prevent any ditch, canal, or feeder 
_ of any reservoir from receiving the proper inflow of water to which it may be entitled 
from such natural stream, the owner or owners of such ditch, canal or feeder shall 
have the right to extend the head of such ditch, canal or feeder to such distance up 
___ the stream which supplies the same as may be necessary for securing a sufficient 
____ flow of water into the same, and for that purpose shall have the same right to main- 
tain proceedings for condemnation of right of way for such extension as in case of 
constructing a new ditch, and the priovity of right to take water from such stream 
_ through such ditch, canal or feeder, as to any such ditch, canal, or feeder, shall re- 
_ main unaffected in any respect by reason of such extension: Provided, however, That 
no such extension shall interfere with the complete use or enjoyment of any other 
ditch, canal or feeder. (Sec. 1, pp. 161, 162, Acts 1881, 1719.) 
For the purpose of hearing, adjudicating, and settling all questions concerning the 
__ priority of appropriation of water between ditch companies and other owners of 
ditches drawing water for irrigation purposes from the same stream or its tributaries 
_ within the same water district, and all other questions of law and questiovs of right 


-__—s growing out of or in any way involved or connected therewith, jurisdiction is hereby 
vested exclusively in the district court of the proper county; but when any water 
district shall extend into two or more counties the district court of the county in 
_ which the first regular term after the 1st day of December in each year shall soonest 
- occur, according to the law then in force, shall be the proper court in which the pro- 
ceedings for said purpose, as hereinafter provided for, shall be commenced; but 
_ where said proceedings shall be once commenced by the entry of an order appoint- 












































_ ing a referee in the manner and for the purpose hereinafter in this act provided, such 
court shall thereafter retain exclusive jurisdiction of the whole subject until final 
- adjudication thereof is had, notwithstanding any law to the contrary now in force. 
~ (Sec. 19, pp. 99, 100, Acts 1879, 1762.) 
In order that all parties may be protected in their lawful rights to the use of water 
for irrigation, every person, association, or corporation owning or claiming any inter- 
_ est in any ditch, canal, or reservoir, within any water district, shall, on or before the 
_ Ist day of June, A. D. 1881, file with the clerk of the district court having jurisdic- 
ia tion of priority of right to the use of water for irrigation in such water district a 
statement of claim, under oath, entitled of the proper court, and in the matter of © 
priorities of water rights in district number * ~ * , as the case may be, which 
statement shall contain the name or names, together with the post-office address of 
-- the claimant or claimants claiming ownership, as aforesaid, of any such ditch, canal, 
_ ~—__—-- or reservoir, the name thereof (if any), and, if without a name, the owner or owners 
_ shall choose and adopt a name, to be therein stated, by which such ditch, canal, or 
___ reservoir shall thereafter be known, the description of such ditch, canal, or reservoir, 
-__ as to location of head-gate, general course of ditch, the name of the natural stream 
_* ~~ frofy which such ditch, canal, or reservoir draws its supply of water, the length, 
width, depth, and grade thereof, as near as may be, the time, fixing a day, month, 
__ and year as the date of the appropriation of water by original construction, also by 
any enlargement or extension; if any such thereof may have been made, and the 
amount of water claimed by or under such construction, enlargement, or extension, 
and the present capacity of the ditch, canal, or feeder of reservoir, and also the num- 
ber of acres of land lying under and being or proposed to be irrigated by water from 
such ditch, canal, or reservoir. Said statement shall be signed by the proper party 
_ orparties. (Sec. 1, pp. 142, 143, Acts 1881, 1763.) ! | 
_ The secretary of state shall, without delay, after the passage of this act, cause a 
certified copy of the foregoing section, giving the date of the approval of this act, to 
_ be published in one of the public newspapers published in such county in which part 
or portion of any water district is or shall be established by law at the time of such 
publication; and said section 1 shall be published, as aforesaid, once in each and 
_ every week continuously in said paper until said Ist day of June, 1881, and in case 
in the mean time any one of said papers shall cease to be published, then such publi- 
cation shall be made jn some other paper in same county (if any), and on conclusion 
of such publication such publisher of such paper shall deliver to the secretary of 
state his sworn certificate of publication in duplicate, showing that such publication 
has been made in his paper in compliance with the preceding section hereof, and 
stating the first and last day of such publication ; and he shall thereupon be entitled 
to receive from the secretary of state a certificate of the amount due him for such 


- publication, on presentation of which to the auditor of state he shall draw his war- 
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rant for the amount in favor of the holder on the State treasurer, who shall pay the ~ 
same according to law. (Sec. 2, pp, 143, 144, Acts 1881, 1764.) ea 
When at any time after the Ist day of June, A. D.1881,any one or more persons, — 

associations, or corporations, interested as owners of any ditch, canal, or reservoirin =~ 
any water district shall present to the district court of any county having jurisdic- 
tion or priority of rights to the use of water for irrigation in such water district ac- , 
cording to the provisions of (sec. 19,G.8.,1762) an act entitled “An act to regulate Ss 
the use of water for irrigation and providing for settling the priority of rightsthereto, = 
and for payment of the expenses thereof, and for payment of all costs and expenses 
incident to said regulation of use, or to the judge thereof in vacation, a motion, pe- . ; 
tition, or application in writing, moving or praying said court to proceed to an adju- “ 


dication of the priorities of rights to use of water for irrigation between the several 
ditches, canals, and reservoirs in such district, the court, or judge thereof in vaca- 
cation, shall, without unnecessary delay, in case he shall deem it practicable to pro- 
ceed in open court, as prayed for, by an order to be entered of record upon such mo- © 


tion, petition or application, appoint a day in some regular or special term of said 
court for commencing to hear and take evidence in such adjudication, at which timeit 
shall be the duty of the court to proceed to hear all evidence which may be offered by or 
on behalf of any person, association, or corporation interested in any ditch, canal, or i 
reservoir in such district, either as owner or consumer of water therefrom, insupportof = 
or against any claim or claims of priority of appropriation of water made by means 
of any ditch, canal, or reservoir, or by any enlargement or extension thereof in such 4 
district, and consider all such evidence, together with any and all evidence,if any, 
which may have been heretofore offered and taken in such district in the same mat- 
ter by any referee heretofore appointed under the provisions of saidactabove herein 
mentioned, and also the arguments of parties or their counsel, and shall ascertain 
and find from such evidence, as near as may be,the date of the commencement of 
such ditch, canal, or reservoir, together with the original size and carrying capacity 
thereof as originally constructed, the time of the commencement of each enlargement  ——_ 
or extension thereof,if any, with the increased capacity thereby occasioned, the 

time spent severally in such construction and enlargement, or extension and re-en- “ig 
largement, if any, the diligence with which the work was in each case prosecuted, ay 
the nature of the work as to difficulty of construction, and all such other facts as é 
may tend to show the compliance with the law, in acquiring the priority of right é 
claimed for each such ditch, canal, or reservoir, and determine the matters putinevi- 
dence, and make and cause to be entered a decree determining and establishing the ia: 
several priorities of right, by appropriation of water, of the several ditches, canals, th 
and reservoir [reservoirs] in such water district, concerning which testimony shall  ——_ 
have been offered, each according to the ¢ime of its said construction and enlarge- 
ment or enlargements or extensions, with the amount of water which shall be held © _ 
to have been appropriated by such construction and enlargements or extensions,  __ 


- wes 
—— 


describing such amount by cubic feet per second of time, if the evidence shall show Rat 
sufficient data to ascertain such cubic feet, and if not, by width, depth, and grade, ... 4 
and such other description as will most certainly and conveniently show the amount _ 


of water intended as the capacity of such ditch, canal, or reservoir, in such decree.  —__ 
Said court shall further order that each and every party interested or claiming any. i. aes 
such ditch, canal, or reservoir shall receive from the clerk, on payment of a reason-. * 


able fee therefor, to be fixed by the court, a certificate under seal of the court Show- x 
ing the date or dates and amount or amounts of appropriations adjudged in favor of Bis 
such ditch, canal, or reservoir under and by virtue of the construction, extension, 
and enlargements thereof severally; also specifying the number of said ditechandof 
each priority to which the same may be entitled by reason of such construction, ex- 
tension, and enlargements. (Sec. 4, pp.144-5-6, Acts 1881.) YA Biers 

The holder of such certificate shall exhibit the same to the water commissioner of __ a 
the district when he commences the exercise of his duties, and as such water commis- 


sioner shall keep a book in which shall be entered a brief statement of the contents  __ 
of such certificate, and which shall be delivered to his successor, and said certificate, — i 
or statement thereof in his book, shall be the warrant of authority to said water metas 
commissioner for regulating the flow of water in relation to such ditch, canal, or res- 
ervoir. Said certificate shall be recorded, at the same rates of charges asin cases of 
deeds of conveyance, in the records of each county into which the ditch, canal, or wok 
reservoir to which such certificate relates shall extend; and said certificate or te! 
said record thereof, or a duly certified copy of such record, shall be prima facie evi-— : 
dence of so much of said decree as shall be recited therein in *any suit or proceeding = 
in which the same may be relevant. (Sec. 5, pp. 146—7, Acts 1881, 1767.) ow. 

Notice shall be given by the clerk of said court of the time so appointed by pub- 
lishing the same in one public newspaper in such county into which such water diss ay) 
trict may extend, which notice shall be so published in such paper once in each week 
antil four successive weekly publications shall have been made, the last of which shall 











































’ rere me i > ar, : ’ a - Ze 
YD ae) — a 1 ed ke a ee BUS Sag a % : i Yim ae 
any. on GS ee ears ae ’ oer} te S : ae fs 
ag a an : " Jv , x 4 and a! ; we : 
ATION OF RIGHTS BY THE COURTS. 197 


» 


‘ day previous to the day appointed as afuresaid. Said notice shall contain a 
ee of said order, and shall notify all persons, associations, and corporations inter- 
ested as owners in any ditch, canal, or reservoir in such water district to appear at 
- saic court at the time so appointed and file a statement of claim under oath, in case 
no statement has been before filed by him, her, or them, showing the ditch, canal, or 
_ reservoir, or two or more such, in which he, she, or they claim an interest, together 
2 h the names of all the owners thereof, which statement may be made by any one 
‘the owners of such ditch, canal, or reservoir for and in behalf of all; and also that 
all persons interested as owners or ‘consumers may then and there present his, her, or 
_ their proofs for or against any priority of right of water by appropriation sought to 
_ be shown by any party by or through any such ditch, canal, or reservoir (either as 
owner or consumer of water drawn therefrom). Ten printed copies of said notice 
shall also be posted in ten public places in such water district not less than twenty 
days before the day so appointed, which copies shall be so posted by the party or 
rties moving the adjudication. (Sec. 6, p. 147, Acts 1881, 1768.) 

_ Proof of the proper publication of said notice or notices in said public papers shall 
onsist in such case of the sworn certificate of the publisher of such newspaper, show- 
ng the publication to haye been made in accordance with the provisions of section 3, 
of this act, which certificate shall be procured by the party or parties moving the ad- 
dication at his or their expense, and on said certificate being filed the clerk shall 
anter the amount of the printer’s fee therefor as costs advanced by the party pro- 
- curing the same, which sum shall be counted to his, her, or their credit in distribution 
of cost. Proof of the posting of said printed copies shall be made by the affidavit of 
some credible person, certified to be such by the clerk or other officer administering 
_ the oath, showing when, where, and how said copies were posted. (Sec. 7, pp. 147-8, 
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Acts 1881, 1769.) 

_ The party or parties moving such adjudication shall cause a printed or writtea 
copy of the notice aforesaid, published as aforesaid, to be served on every person, as- 
sociation, or corperation shown by the statement of claim on file, as provided in sec- 
tion Lhereof, which service shall be made within ten days from the time of the first 
publication by the clerk, by any credible person certified by said clerk or referee to be 
such, by delivering such copy as aforesaid to the person to be served, if such person 
by due diligence can be found in the county of his residence. If such person can not 
Bebe found, as aforesaid, then by leaving such copy at his or her usual place of resi- 
dence, if he or she have such residence, in charge of some person of the age of four- 
_ teen years or over there residing ; and on any corporation by delivering the copy to 
_ the president, or vice-president, or secretary, or treasurer thereof, or the manager or 
superintendent in eharge of their ditch, canal, or reservoir, or authorized agent or at- 
Pe torney, or by leaving such copy at the office or usual place of business of such cor- 
‘poration, and the proof of such service shall be made by affidavit of the person or 
persons serving said copies, showing when and how such service has been made on 
such party. In case of parties not served in any manner as aforesaid the clerk shall 
_ deposit in the post-office, duly inclosed in an envelope with the proper postage stamp 
thereon, a copy directed to the address of such party, shown in the statement of 


1881, 1770.) 


canals in the water district concerning which adjudication is made in consecutive 
rder, according to priority of appropriation of water thereby made by the original 
: onstruction thereof, as near as may be, having reference to the date of each decree as 
rendered, and shall also number the reservoirs in like manner separately from ditches 
and canals, and shall further number each several appropriation of water consecu- 
tively, beginning with the oldest appropriation, without respect to the ditches or res- 
wo Srgoirs by means of which such appropriations were made; whether such appropria- 
tid shall have been made by means of construction, extension, or enlargement, which 
~~ number of each ditch, canal, or reservoir, together with the number or numbers of any 
appropriations of water held to have been made by means of the construction, exten- 
sion or enlargement thereof, shall be incorporated in said decree and certificate of the 
clerk, to be issued to the claimants, as provided in section 1 of this act, so as to show 
_ the order in priority of such ditch or canal; and of such reservoir, and also of such 
‘successive appropriation of water pertaining thereto, for the information of the water 
te, commissioner of the district in distributing water, such numbering to be as near as 
may be having reference to date of decrees as rendered. (Sec. 9, p. 149, Acts 1881, 
eS l771.) re ; | . 
4 ef _ If for any cause the judge of said court shall deem it impracticable or inexpedient 
_ to proceed to hear such evidence in open court, he shall, instead of the order men- 
tioned in section 4 of this act, make and cause to be entered of record an order ap- 
pointing some discreet person, properly qualified, a referee of said court, to whom 
shall be referred the statement of claim aforesaid on file in said matter, the matter of 
ing evidence and reporting the same, making an abstract and findings upon the 


| 


_ claim aforesaid, filed by him or her under section 1 hereof. (Sec. 5, pp. 148-9, Acts . 


_ The court, in making such decree, as aforesaid, shall number the several ditches and 


? 


. . . . * . «2 ‘ : a Ae ek 
same, and preparing a decree in said adjudication ; and also in case of any water d 


aforesaid, and he shall proceed with his duties as hereinafter provided, first ta 


_ provisions of the code of civil procedure. (Sec. 10, pp. 149-50, Acts 1881,1772.) 


_ associations, and corporations interested as owners or consumers of waters [water] to — 


section 7 of this act ; and he shall also post ten or more printed copies of such notice in — 
‘ten or more public places in said district, which copies shall be so posted atleast 


shall have right to offer any and all evidence they may think advisable for their in- _ ne 3 


_ note all objections offered to any part of the testimony taken, with the cause assigned 
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trict in which a referee has been heretofore appointed, and- evidence taken by hi ae 
under the provisions of the act, the title of which is recited in section 4 of this act ;_ 
such evidence so already taken, together with the abstract thereof and report of t 


referee who took the same, shall be also referred to said referee, to be appointed - 


; a 
y 
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Said referee shall prepare and publish a notice containing a copy of the order ap- . 


pointing him, in which notice he ‘shall appoint a time or times and place or places — 


an oath [of] office, such as is required to be taken by referees in other cases under 


suitable and convenient for the claimants in such water districts at which he will = 
attend for the purpose of hearing and taking evidence touching the priority of right = 
of the several ditches, canals, and reservoirs in said district, and notifying all persons, = 
ae 
attend by themselves, their agents, or attorneys, at the times and places appointed in Sa 
said notice, and notifying such owners to then and there file a statement of claimin = 
case such statement has not been already filed under the provisions of section 1 hereof, — 
such as mentioned in section 6 hereof, and present their proofs touching any priority — 
of right claimed by them for any ditch, canal, or reservoir in said district, which 
notice shall be published in same manner and times and in all respects according to — 
the provisions for publication of the newspaper notices mentioned in section 6 of this © 


act, and proof of such publication shall be made in the same manner as is provided in — 


ft 


‘ 


twenty days before the time of commencing to take said evidence. (Sec. 11, p. 150, — 
Acts 1881, 1773.) f Fh 

Proof of the posting of said copies shall be made by the affidavit of said referee or 
other person certified by him to be a credible witness, which shall show when, where, = 
and how the said copies were posted, and shall be filed by him with his report. (Sec. _ 
12, p. 151, Acts 1881.) Wee heat < 

Said referee shall attend at the times and places mentioned in his said notice, for the _ 
purpose therein mentioned; and all persons, associations, choosing to do so, and 
being interested as owners of or consumers of water from any ditch, canal, or reser- 
voir in said district, and may also attend by themselves, their agents or attorneys, Re: ai 


before said referee, at some one or more of said times and places so appomted, and 


, 


terests in the matter to be adjudicated, as well in districts in which evidence has eer 
been heretofore taken as in other districts. Allsuch evidence as has been heretofore 
taken, if any, in such district, shall be kept present by said referee, subject toin- 
spection by any party desiring to examine the same for purposes of the investigation. 
(Sec. 13, p. 151, Acts 1881, 1775.) Dae 
Said referee shall have power to administer oaths to all witnesses, and to issue 
subpoenas for witnesses and subpoenas duces tecum, which subpoenas may be served by _ 
any party, or constable, or sheriff, or deputy sheriff, and may require witnesses to ap- _ 
pear at any of the places appointed by said referee for taking evidence. He shall 
permit all witnesses to be examined by the parties calling them respectively, and to be _ 
cross-examined by any party interested, and he shall take all testimony in writing, and _ 
for the objection, and shall proceed in all other respects as in case of taking depositions, 
He shall certify all books and papers offered by any one in his own behalf, and pre- 
serve them with the testimony offered concerning the same, and in case of books — 
and papers offered in evidence, which shall not be under the control of the party. “i% 
desiring the evidence for which such books may be offered, said referee shall make g 
true copy of the parts demanded and certify the same, and preserve the same, togeth tai 
with the evidence offered concerning the same and concerning said books and papers, 
as part of the evidence in the matter. (Sec. 14, pp. 151-2, Acts 1881, 1776.) cecal 
No person, association, or corporation willfully refusing to produce any book or 
paper, if in his or their power to do so, when rightfully demanded for examination 
wid copying, shall be allowed the benefit of any testimony or proofs in his, her, or 
vay ozs in making final sea hees tion, if the court shall be satisfied, from all the t# 
evidence shown concerning such refusal, tha é y illful. ~ 15,9. Paes 
‘ote 1881, 1777.) g , that the same was willful. (Sec. 15, p sas a 
Said referee shall also examine all witnesses to his own satisfaction, touching any Petes, 
point involved in the matter in question, and shall ascertain as far as possible the kes 
date of the commencement of each ditch, canal, or reservoir, with the original size 
and carrying capacity thereof, the time of the commencement of each enlargement es 
thereof, with the increased carrying capacity thereby occasioned, the length of time . ae) 
spent in such construction or enlargement, the diligence with which the work was 
prosecuted, the nature of the work as to difficul y of construction, and all such other — mn 
facts as may tend to show compliance with the law in acquiring the priority of right 
ie i 
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| claimed for such ditch, canal, or reservoir; and upon all the facts so obtained shall 
be determined the relative priorities among the several ditches, canals, and reser- 
___ voirs, the volume or amount of water lawfully appropriated by each, as well as by 
- means of the construction, as by the enlargements thereof, and the time when each 
‘such several appropriations took effect. (Sec. 16, p. 152, Acts 1881, 1778.) 

___ Every person present before said referee at any time when he shall be engaged in 
hearing testimony, who shall willfully disturb the proceedings; and every person 
who shall willfully refuse or neglect to obey the subpoena issued by said referee, 
_ when his lawful fees shall be tendered him for his attendance before the referee, 
_ shall be guilty of contempt of the court appointing such referee, and on complaint, 
_ under oath of the referee or other person, before the said district court, or judge 
_ thereof in vacation, may be brought before the court or judge and dealt with accord- 

ingly. (Sec. 17, pp. 152-3, Acts 1881, 1779.) 


let 


any party, shall be entitled to the same fees and mileage as witnesses before the 
_ district court in the county in which he shall so attend, and shall be paid by the 
. party requiring his testimony. (Sec. 18, p. 153, Acts 1881, 1780.) 
: The said referee shall take all the testimony offered, and for that purpose shall 
give reasonable opportunity to all parties to be heard, and may at any place, when 
the time limited thereat shall expire, adjourn the further taking of testimony then 
_ proposed or desired to be offered to the next place in order according to his said 
published appointments, and at the iast place may continue until all testimony shall 
be taken or make further appointments at any former place or places as may seem 
best and most convenient for all parties, giving reasonable notice thereof. (Sec. 19, — 
 p. 153, Acts 1881, 1781.) 
_  ~ Said referee, upon closing the testimony, shall proceed to carefully examine the 
oe same, together with all testimony and proofs which may have been heretofore taken 
by any former referee in the same district, if any such shall have been taken under 
' the provisions of said act, the title of which is recited in section 4 of this act; 
he shall make an abstract of all the testimony and proofs in his possession concerning 
each ditch, canal, and reservoir separately, and shall number each ditch and canal 
in order, and likewise each reservoir, each class consecutively, and also number the 
-__ several appropriations of water shown by the evidence, all in manner and form as- 
provided in section 9 hereof, and shall make a separate finding ofall the facts 
-_ *» connected with each ditch, canal, and reservoir, touching which evidence shall have 
been offered ; and he shall prepare a draught of a decree in accordance with his said - 
findings, in substance the same as the decree mentioned in section 4 of this act, 
and conformable also to the provisions of section 9 hereof, so far as the same are 
applicable, which decree, so prepared by him, shall be returned with his report to 
_ _. the court, and he shall file his report with said evidence, abstract, and findings, and 
__-_—-«gaid decree, with the clerk of the court, and inform the judge of so doing without 
~ delay. (Sec. 20, pp. 153-4, Acts 1881, 1782.) 
—___- Upon the filing of said report the court, or judge thereof in vacation, shall cause 
~~ an order to be entered setting some day in a regular or special term of said court as 
-_-—«goon as practicable, when the court will proceed to hear and determine the report, at 
Pa. _ which time any party interested may appear, himself or counsel, and move exceptions 
__ to any matter in the findings or decree made by said referee, and after hearing the 
_ game the court shall, if the decree reported be approved, cause the same to be entered 
of record, or otherwise such modifications thereof, or other decree as shall be found 
just and comformable to the evidence and the true intent of this act, and to so much 
of any and all former laws of the State as shall be adjudged consistent herewith. 
Be -) (Seer 21, Dp. 154, Acts 1881, 1783.) 
—.  Noclaim of priority of any person, association, or corporation, on account of any 
ditch, canal, or reservoir, as to which he, or she, or they, shall have failed or refused 
___ to offer evidence under any adjudication herein provided for, or heretofore provided 
by this act, the title of which is recited in section 4 hereof, shall be regarded by 
+ any water commissioner in distributing water in times of scarcity thereof, until such 
time as such party shall have by application to the court having jurisdiction ob- 
tained leave and made proof of the priority of right to which such ditch, canal, or 
wf reservoir shall be justly entitled, which leave shall be granted in all cases upon 
5 terms as to notice to other parties interested, and on payment of all costs, and upon 
> 
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affidavits or petition sworn to, showing the rights claimed, and the ditches, canals, 
sand. reservoirs, with the names of the owners thereof against which such priority is 
ee claimed, nor until a decree adjudging such priority to such ditch, canal, or reservoir 
pe; has been entered, and certificate, such as mentioned in section 4 hereof, shall have 
been issued to claimant and presented to the water commissioner. (Sec. 22, pp. 
154-5, Acts 188i, 1784.) 
_ ._+~-Every party interested shall have the right to complain to the court of any act of 
Ws; willful neglect or oppression on the part of the said referee in exercising his powers 
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under this act, whereby such party shall have been aggrieved, either by refusal of 
Petes, 
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said referee to hear or take evidence offered, or by preventing reasonable opportu n 
to offer such evidence; and the court may order such proceedings in the premiees, 
will give redress of the grievance, at the cost of said referee, if he appear willfull, 
in fault; otherwise, in case of accident or mistake, costs shall be awarded as to 
court shall seem just. (Sec. 23, p. 155, Acts 1881, 1785.) = : BA st, ie 
The district court, or judge thereof in vacation, shall have power to.make all 
orders and rules consistent with this act which may be found necessary and expedi- “E 
ent, from time to time during the progress of this case, for carrying out the intent of 
this act, and of all parts consistent therewith of the said act, the title of which is i) ee 
recited in section 4 hereof; as well as touching the proceedings in court, as ‘Of the® 5.18 
acts and doings of said referee, for the purpose of securing to any party aggrieved — a i 
by the acts of said referee or any proceeding of the court, opportunity for redress ; < 
and this act shall be construed liberally in all courts, in favor of securing to all_per- 
sons interested the just determination and protection of thei rights. (Sec. 24, p. _ 
155, Acts 1881, 1786. ) See 
_No persons, associations, or corporation representing any ditch, canal, or reservoir, 
shall be permitted to give or offer any evidence before said referee until he, she, or 
_ they shall have filed a statement of claim in substance the same in all respects as is 
required to be filed under the provisions of section 1 hereof. (Sec. 25, p. 155, Acts — 
1881, 1787.) ; Bt Ss 
The district court, or judge thereof in vacation, shall have power to order, for 
good cause shown, and upon terms just to all parties, and in such a manner as may 
seem meet, a re-argument or review, with or without additional evidence, of any de- 
cree made under the provisions of this act, whenever said court or judge shall find ae 
from the cause shown for that purpose by any party or parties feeling aggrieved, that _ 
the ends of justice will be thereby promoted; but no such review or re-argument 
shall be ordered unless applied for by petition or otherwise within two years from _ 
the time of entering the decree complained of. (Sec. 26, p. 156, Acts 188], 1788; ee 
Any party or parties representing any ditch, canal or reservoir, or any number 
of parties representing two or more ditches, canals, or reservoirs, which are affected = 
in common with each other by any portion of such decree, by which he or she orthey = 
may feel aggrieved, may have an appeal from said district court to the supreme = 
court, and in such case the party or parties joining, desiring an appeal, shall be the — 
appellants, and the parties representing any one or more ditches, canals, orreservoirs — 
affected in common adversely to the interests of appellants shall be the appellees. The 
party or parties joining insuch appeal shall file a statement in writing, verified by afti- 
davit properly entitled in such cause in the district court, which statementshallshow 
that the appellants claim a valuable interest in the ditch, canal, or reservoir, or two 
or more of such, which are affected in common with each other by some portion of 
said decree ; also stating the name or names, or otherwise the description of thesame, —__ 
and the name or names, or otherwise the description of any one or more other ditches, ae 
canals [or] reservoirs, which by said decree derive undue advantage inrespect of = — 
priority as against that or those represented by appellants ; and also setting forth the | aS 
name or names, of the party or parties claiming such other one-or more ditches, canals _ ak 
or reservoirs, affected in common by said decree adversely to the interest of appellant a the a 
or appellants, and praying that an appeal be allowed against such other parties ass 
appellees. If the court or judge in vacation, on examination, find such statementin 
accordance with the statements of claim filed by the parties named as appellees, men- 
tioned in section 1 of this act, he shall approve the same and make an order to be pre-e 
pared and presented by the appellants allowin g the appeal and showing thename or  — 
names of the appellants and appellees, with the name or names or description of the ie me 
one or more ditches, canals, or reservoirs claimed by the party or parties appellant Nae 
and appellee, as shown by their several statements of claim filed as aforesaid, before 
the taking of testimony, and fix the amount of the appeal bond, which bond shall be 
executed by one or more of appellants, as principal or principals, and by sufficient — 
securities, and approved by the court er judge in vacation, and shall be conditioned 
for the payment of all costs which may be awarded against the appellants orany of 
them in the supreme court. (Sec. 27, pp. 156-157, Acts 1881, 1789.) Rare ye 
The order last aforesaid shall be entered of record, and the appellant or appellants 
Shall cause a certified copy thereof to be served on each of the appellees, by deliver-— 
ing the same to him or her, if he or she may be found, or otherwise serving the same 
in manner the same as may be at the time provided for serving summons from the dis- 
trict court by the laws then in force, and shall also cause the said order to be pub-— 
lished in the same manner as the notices required to be published by the referee men- 
tioned in section 11 of this act, and proof of the publication in any newspaper shall 
be the same as in case of said referee’s notice, and proof of the posting of the ten — * A 
printed copies in the district shall be by affidavit of the parties posting the same, = 
with the certificate of the clerk of the district court appealed from, that the affianf = 
is a known and credible person. (Sec. 28, p. 157, Actis 1881, 1790.) yee 
The appellant or appellants shall file the transcript or record of the district court 
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wi he he clerk of the supreme court at any time within six months after the appeal 
Il be allowed asaforesaid. Only so much of the decree appealed from, and so much 
me f the evidence as shall affect the appropriations of water claimed by means of the 
construction or enlargement or re-enlargement of the several ditches, canals, and res- 
*  ervoirs mentioned in the order allowing the appeal, need be. copied into the bill of 
exceptions. (Sec. 29, pp. 157-158, Acts 1881, 1791.) | 
as ee The supreme court, on dismissal of such appeal, or on affirming or reversing the 
ad _ parts of the decree appealed from, in whole or in part, shall award costs, as in its dis- 
_ eretion shall be found and held to be equitable. (Sec. 30, p. 158, Acts 1881, 1792.) 


hf< 


The supreme court, in all cases in which judgment is rendered, and any part of the 
decree appealed from is reversed, and in which it may be practicable, shall make such 


Becorce in the matters involved in the appeal as should have been made by the district 

court, or direct in what manner the decree of that court should be amended. (See. 

31, p. 158, Acts 1881, 1793.) 3 

‘The said proof of the service and publication of said order allowing the appeal 

_ shall be filed with the clerk of the supreme court within sixty days after the making 

_ of said order, and if not so filed the supreme court shall, on motion of the appellee 

or any of the appellees, at any time after such default in filing said proof, and before 

‘4 the said proof. shall be filed, dismiss such appeal, and if the transcript of record be 

not filed within the time limited by section 29 of this act, such appeal shall, on 

motion, be dismissed. After the filing of the record and proof of service aforesaid 
the cause on appeal shall be proceeded with as the rules of the supreme court, or such 
_ special rules as said court may make in such cases, and their order from time to time 

_ __ thereunder may require. Said court shall have power to make any and all such 

___ rules concerning such appeals as may be necessary and expedient in furtherance of 

this act, as well as to preparation of the case for submission as to supplying defi- 

___ ciencies of record, if any, and for avoiding unnecessary costs and delay. (Sec. 32, p. 

158, Acts 1881, 1794.) 

___ The district court, or judge thereof in vacation, in case of the death, resignation, 

illness, absence, or other disability of the referee hereby provided for, or for any 

— misconduct in him, or other good cause to such judge appearing, shall appoint such 

- other properly qualified person in his stead as he shall deem proper, who shall pro- 

—___ ceed without delay to perform all the duties of his office, as herein pointed out, which 

eto. ey unperformed by his predecessor in office. (Sec. 33, p.159, Acts 1881, 

Nothing in this act or in any decree rendered under the provisions thereof, shall 

_ prevent any person, association or corporation from bringing and maintaining any 

suit or action whatsoever hitherto allowed in any court having jurisdiction to deter- 

- mine any claim of priority of right to water, by appropriation thereof, for irrigation 

or other purposes, at any time within four years after the rendering of a final decree 

under this act in the water district in which such rights may be claimed, save thatno 
writ of injunction shall issue in any case restraining the use of water for irrigation in 

any water district wherein such final decree shall have been rendered, which shall 
effect [affect] the distribution or use of water in any manner adversely to the rights 
determined and established by and under such decree, but injunctious may issue to | 
restrain the use of any water in such disirict not affected by such decree, and restrain 

__ violations of any right thereby established, and the water commissioner of every dis- 

trict where such decree shall have been rendered shall continue to distribute water 

according to the rights of priority determined by such decree, notwithstanding any 
suits concerning water rights in such district, until in any suit between parties the 

' priorities between them may be otherwise determined, and such water commissioner 
have official notice by order of the court or judge determining such priorities, which 

notice shall be in such form and so given as the said judge shall order. (See. 34, p. 

—  ___-:159, Acts 1881, 1796.) 

a After the lapse of four years from the time of rendering a final decree in any water 
district, all parties whose interests are thereby affected shall be deemed and held to 
have acquiesced in the same, except in case of suits before then brought, and there- 

after all persons shall be forever barred from setting up any claim to priority of rights 

to water for irrigation in such water district adverse or contrary to the effect of such 

_ decree. (Sec. 35, p. 160, Acts 1881, 1797.) 

‘The referee appointed [as provided] in this act shall be paid the sum of $6 per day 

while engaged in discharging his duties as herein provided, and also his reasonable 

and necessary expenses and mileage at the rate of 10 cents for each mile actually and 
necessarily traveled by himin going and coming in the discharge of his duties as 
such referee, which said per diem allowance, expenses, and mileage shall be paid out — 

of the treasury of the county in which such water district shall lie, if it be contained 
in one county, and if such water district shall extend into two or more counties, then 

- inequal parts thereof, shall be paid out of the treasury of such county into which 

 guch district shall extend. He shall keep a just and true account of his services, ex- 

_-penses, and mileage, and present the same from time to time to the district court, or 
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judge in vacation, verifying the same by oath, and the judge, if he finds the same cor- | 
rect and just, shall certify his approval thereof thereon, and the same shall there- 
upon be allowed by the board of county commissioners of the county in which Said! =): x 
water district shalllie but if said [water district] extend into two or more counties, = = 
he shall receive from the clerk of the district court separate certificates under seal of . 
the court, showing the amount due him from each county, upon which certificate the — inet | 
board of county commissioners of the respective counties shall allow the sameon — Paes, 
presentation thereof. (Sec. 36, p. 160, Acts 1881, 1798. i Lsbing 
All laws and parts of laws heretofore in existence inconsistent with the provisions Nay 
of this act, shall be and the same are hereby appealed. (Sec. 37, p. 160, Acts 1881, © a5 
1799. iain 
Nothing herein contained shall be construed to authorize any sheriff to serve any a 
writ outside the limits of his own county, or give effect to any record by way of Pe Ms 
_hotice or otherwise, in any county other than that in whichit belongs. (See. JO, DP. ari4 
106, Acts 1889, 1800.) . ia fee ne 
The fees of the clerk of the district court for a service rendered under this act shall * 
be paid by the counties interested in the same manner as the fees of the water COM ete 
missioners, upon the said clerk rendering his account, certified by the district judge, — bi 
to the board or boards of county commissioners of said county or counties embracing = 
the water district in case of which the services shall have been rendered. (See, 43, 7 
p. 108, Acts 1879, 1801.) ; vey 
Whenever testimony shall or may be taken in any district created by this act for — “ 
_the purpose of procuring a decree as to appropriation of water and priorities theréof,. ~.«)/" 4 
under the statutes of this State, any testimony theretofore taken before any former $0.15 
referee may be introduced, and shall be received as evidence. (Sec. 28, p..259.) - asc Se 
Any ditch company formed under the provisions of this (corporations) act shall 
have the right of way over the line named in the certificate. (Sec. 275 (85), p. 171, 
G. L., 309.) Pate Lay ea 
When any person owning claims in such locality (on the bank, margin, orneighbor- +” 
hood of any stream) has not sufficient length of area exposed to said stream to obtain We 
a sufficient fall of water to irrigate his land, or that his farm or land used by ,himt 4: Sa 
for agricultural purposes is too far removed from said stream, and that he has no k 
water facilities on those lands, he shall be entitled to a right of way through the 
farms or tracts of lands which lie between him and said stream, or the farms or tracts vane 
of lands which lie above or below him on said stream, for the purposes hereinbefore = 
stated. (Sec. 2, p.67, acts 1861. Sec. 2, p. 362, R. S. See. 1373 (2), p, 515, G. L., 1712,) 3h 
Such right of way shall extend only to a ditch, dike, or cutting sufficient for the bays 
purpose required, (Sec. 3, p. 67, acts 1861. Sec. 3, p. 363, R. 8S. See. 1734 (3), DLs Sires 
GarL., 1713. ) ' he 
Upon the refusal of the owners of tracts of land or lands through which said diteh = 
is proposed to run to allow of its passage through their property the person or per- 
sons desiring to open such ditch may proceed to condemn and take the right of way | 
therefor (~nder the provisions of the “‘eminent domain act”). (Sec. 1376.(5),; p. 4 
of6,, G./L., 1715.) ‘pee 
No tract or parcel of improved or occupied land in this State shall, without the =e 
written consent of the owner thereof, be subjected to the burden of two or more ITPis) fa ee 
gating ditches constructed for the purpose of conveying water through said property “4 
to lands adjoining or beyond the same when the same object can feasibly and prac- 
ticably be attained by uniting and conveying all the water ne essary to be conveyed = 
through such property in one ditch. (Sec. 1, p. 164, acts 1881, 1716.) 0 Se eee 
Whenever any person or persons find it necessary to convey water for the purpose 
of irrigation through the improved or occupied lands of another, he or they shall Bo Nee 
select for the line of such ditch through such property the shortest and most direct — a. 
route practicable upon which said ditch can be constructed with uniform or nearly .* iuing 
uniform grade and discharge the water at a point where it can be conveyed toand = 
used upon the land or lands of the person or persons constructing such ditch. (See. wt 
2, p. 164, acts 1281, 1717.) (\ 
No person or persons having constructed a private ditch for the purposes and in. he 
the manner hereinafter provided shall prohibit or prevent any other person or per- ‘ys 
sons from enlarging or using any ditch by him or them constructed in common with ; 
him or them upon payment to him or them of a reasonable proportion of the costs of sf 
construction of said ditch. (Sec. 3, p. 164, acts 1881, eminent domain, 1718.) “venti 
The right of way shall not be refused by the owner of any tract of land upon which at 
it is required (by those who wish to place wheels upon the bank of a stream), subject, 
of course, to the like regulations as required for ditches, and laid down in sections 


hereinbefore enumerated. (Sec. 8, pp. 68-9, acts 1861. See. 6, p. 364, R. S. See. frtel 
1377 (6), p. 516, G. L., 1727.) eG 
_ Ifany corporation formed under this (corporations) act for the purpose of construct- Si ie 
nga * * * ditch * * * shall be unable to agree with the owner for the PUT ee 
chase of any real estate required for the purposes ofany such corporation or company, a4 . 
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e th e transaction of the business of the same, or for right of way, or any other law 
| purpose connected with or necessary to the operations of such company, such cor- 
porations may acquire such title in the manner provided by law. (Sec. 304 (114), p. 


E 182, G. L., 338.) 


iy ith a * * * ditch * * * may cause such examination and survey as may be 
| | necessary to the selection of the most advantageous route, and for such purpose by 
ae its offi cers, agents, or servants, may enter upon the lands of any person or corporation 
~. but subject to liability for all actual damages which shall be occasioned thereby. 
my. - (See. 305 (115), p. 183, G. L., 339.) 

_ Persons desirous to construct and maintain reservoirs for the purpose of storing 
water shall have the right to take from any of the natural streams of the State and 
_ + store away any unappropriated water not needed for immediate use for domestie or 


a a Bk’ 5 * ° ° * . 
i - irrigating purposes; to construct and maintain ditches for carrying such water to 


and from such reservoir, and to condemn lands for such reservoirs and ditches in the - 


‘same manner provided by law for the condemnation of lands for right of way for 


oe As height shall be made without first submitting the plans thereof to the county com- 
"| mnissioners of the county in which it is situated and obtaining their approval of such 
plans. (Sec. 38, pp. 106-7, acts 1879, 1724.) | 
The owners of any reservoir may conduct the water therefrom into and along any 
of the natural streams of the State, but not so as to raise the waters thereof above 
ordinary high-water mark, and may take the same out again at any point desired 
ny without regard to the prior rights of others to water from said stream; bat due allow- 
_ ance shall be made for evaporation and seepage, the amount to be determined by the 
_ commissioners of irrigation of the district; or, if there are no. such commissioners, 
then by the county commissioners of the county in which the water shall be taken 
out for use. (Sec. 39, p. 107, acts 1879, 1725.) 
x _ The owners of the reservoirs shall be liable for all damages arisin g from leakage or 
overflow of the waters therefrom, or by floods caused by breaking of the embank- 
' ments of such reservoirs. (Sec. 40, p. 107, acts 1879, 1726.) 
Every ditch company organized under the provisions of this (corporations) act shall 
_ be required to keep their ditch in good condition, so that the water shall not be allowed 
_ to escape from the same to the injury of any mining claim, road, ditch, or other prop- 
_ erty ; and whenever it is necessary to convey and ditch over, across, or above any 
- lede or mining claims or to keep the water so conveyed therefrom, the company shall, 
'  ifnecessary to keep tho water of said ditch out or from any claim, flume the ditch so 
ze oy far as necessary to protect such claim or property from the water of said diteh. (See. 
oe 6278 (88), pp. 172-3, G. L., 312.) ‘ 
_ The owners of reservoirs shall be liable for all damages arising from leakage or 
overflow of the waters therefrom, or by floods caused by the breaking of the embank- 
ments of such reservoirs. (Sec. 40, p. 107, acts 1879, 1726.) 
The owner or owners of any ditch for irrigation or other purposes shall carefully 
- maintain the embankments thereof, so that the waters of such ditch may not flood 
- ordamage the premises of others, and shall make a tail ditch so as to return the 
— water in such ditch with as little waste as possible into the stream from which it was 
_ taken. (Sec. 7, p. 36, R.S., with first clause, amendment, 1872, p. 144, sec. 1, second 
clause, sup. by sec. 2, p. 78, acts 1876, 1728.) 
~~~ Any ditch company constructing a ditch, or any individual having ditches for irri- 
gation, or for other purposes, wherever the same may be taken across any public 
highway or public traveled road, shall put a good substantial bridge, not less than 14 
- feet in breadth, over such water-course where it crosses said road. (Sec. 10, p. 364, R. 
me) 48. ‘Sec. 1381 (10), p. 516, G. L., 1730.) 
ihc - When any such ditch or water-course shall be constructed across any publie traveled 
~~ roid, and not bridged within three days thereafter, it shall be the duty of the super- 
—__ yvisor-of the road district to put a bridge over said ditch or water-course, of the dimen- 
____ sions specified in section 10 of this chapter, and call on the owner or owners of the 
3 ditch to pay the expenses of constructing such bridge. (Sec. 11, p. 364, R. S. See. 
eee kaos (21), p. 517, G. L., 1731.) 
* Tf the owner or owners of such ditch refuse to pay the bill of expenses so presented, 
the supervisor may go before any justice of the peace in the township or precinet and 
‘make oath to the correctness of the bill, and that the owner or owners of the diteh 
- refuse payment; and thereupon such justice of the peace shall issue a summons 
against such owner or owners, requiring him or them to appear and answer to the 
























~ sueh summons to be made returnable and served, and proceedings to be had thereon 
as in other cases; and in case judgment shall be given against such owner or owners 
the justice’shall assess, in addition to the amount sworn to be due as aforesaid, the 
gum of $10 as damages arising from the delay of such owner or owners, such judg- 

ment to be collected as in other cases, and to be a fund in the hands of the supervisor 


complaint ofsuch supervisor in an actiom of debt for the amount sworn to be due, | 


_ Any company formed under the provisions of this act for the purpose of construct- 3 


ditches: Provided, No reservoir with embankments or a dam exceeding ten fect in- 
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Sat ee Are : 
of roads for the repairs of roads in such precinct or district. (See. | 12, p- Reis di. 
) Sec. 1383 (12), p. 517,G. L., 1732.) i ae a 
No person ‘or persons, or corporation * shall cause waste water, or the ty. 
water from any ditch, road, drain, or flume or other place, to flow in or upon any :10ads <a 
7 or highway so as to damage the same, and any such person or persons or COrporeulons r%, 
_ 80 offending or violating any of the provisions of this section or any of the sections bat 
_ of this act, for which there is no specific penalty provided, shall pay a fine of not. Jess, 
than $10 nor more than $300 for each offense, and a like fine of $10 for each day that | ‘4 
‘ } ae é ‘ ah hee Pet, 
-__- such obstruction shall be suffered to remain in said high way, and shall also be liable igs 
to any person or persons or corporation in a civil action for any damages resulting Ge , 
therefrom ; and it shall be the duty of the road overseer in the district in which such a 
Violation shall occur to prosecute any person, persons, corporation, or ited arse ; oo 
violating the provisions of this act. (As amended, p. 326, Session Laws, 1885, 2988.) 9 
ARS Any person or persons, corporation or company, owning or constructing any ditch, eae 
a race, drain, or flume, in, upon, or across any highway, shall keep the highway open — 
for safe and convenient travel by constructing bridges over such ditch, race, drain, 
2 or flume; and within five days after any ditch is constructed across, in, or upon any : 
highway at any point thereof so as to interfere with or obstruct snch highway, the — 
person or persons owning or constructing such ditch shall erect a good and substan- 


tial bridge of not less than 20 feet in width across the same, which shall thereafter 


be maintained by the county : Provided, That all such bridges which shall be Of ras 
greater length than 20 feet, shall be constructed as herein provided, and thereafter _ 
‘Maintained in proper condition for safe travel by the owner or owners of said ditch, we 
__ Any person or persons, corporation or company, constructing any ditch, race, drain, 
or flume, in, upon or across any highway, and failing to keep the highway open for “7 
_. safe and convenient travel, as in this act provided, shall forfeit the sum of $25 to the- 
| county for each and every day of failure to keep the same open for safe and conven- te 
lent travelas aforesaid. And any person or persons, corporation orcom pany, who shall {2 
fail to erect a good and substantial bridge across any ditch, race, ¢ rain, or flume, +e hh 
within five days after the same is constructed in, upon, or across any highway, and “pho ies 
keep the same in proper condition and repair, as herein provided, shall forfeit the sum 
of $25 to the county for each and every day of failure to erect such bridge and keep cea 
the same in repair, as aforesaid, together with the cost of construeting there a good Es 
and substantial bridge, or making necessary repairs, which the road overseers of the 
district shall at once proceed to build or repair, and such party or parties so neglect- rat 
ing shall also be liable in damages to any person or persons damaged by such neglect. ee. 
(As amended, session laws, 1885, p. 324, 2490. ) eat | Biche 
The owner of any irrigating or mi?l ditch shall carefully maintain and keep the 
embankments thereof in good repair, and prevent the water from wasting. (See.1, 
p. 78, acts 1876. See. 1385 (1), p. 518, G. L., 1733.) * Se 
During the summer season it shall not be lawful for any person or persons to run — x 
through his or their irrigating ditch any greater quantity of water than is absolutely 
necessary for irrigating his or their said land, and for domestic and stock purposes; 
it being the intent and meaning of this section to prevent, the wasting and useless dis- 
charge and running away of water. (Sec. 2, p. 78, Acts 1876. Sec. 1386 (2), p. 518, 
Pree Mteli. 1734. Mig? 
; Any Wee who shall willfully violate any of the provisions of this act, shall, on~ By F, 
conviction thereof before any court having competent j urisdiction, be fined in a sum eerie kai: 
of not less than $100. Suits for penalties under this act shall be brought in the names.5 eee 
of the people of the State of Colorado. (Sec. 3, p. 78, Acts 1876. See. 1387 (3), Daven 4 
9138, G. L., 1735.) Ma 
That the owner or owners of every irrigating ditch, flume or canal, in this State 
shall be required to erect and keep in good repair a head-gate at the head of their _ 
ditch, flume, or canal. Such head-gate, together with the necessary embankments, 
shall be of sufficient height and strength to control the water at all ordinary stages. 
The frame-work of such head-gate shall be constructed of timber not less than 4 — 
/ inches square, and the bottom, sides, and gate, or gates, shall be of plank not less than he 
2 inches in thickness. (Sec. 1, p. 165, Acts 1881, 1736. ) yee 
Owners of all ditches shall be liable for all damages resulting from their neglect or , 
refusal to comply with the provisions of section 1 (G. 8. 1736) of this act. (See. 2; Biss 
165, Acts 1881, 1737.) 
Ditch owners are also required to construct and maintain 
vice at the heads of their ditches. (Ch. XIV.) ; . 
Every person who shall willfully open, close, change, or interfere with any head- 
gate or water-box, without authori ty, shall be guilty of a misdemeanor, and on con- 
viction thereof shall be fined not less than $50, nor more than $300, and may be im- 
prisoned not exceeding sixty days. (Sec. 44, p. 108 Acts 1879, 1755.) + 
ny person or persons who shal] knowingly and willfully cut, dig, break down, or 
open any gate, bank, embankmen b, or side of any ditch, canal, flume, feeder, or reser- _ 
voir in which such person or persons may be joint owner, or the property of another, 


4 


2 


& weir, or measuring de- 
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___ or in the lawful possession of another or others, and used for the purpose of irrigation, | 
manufacturing, mining, or domestic purposes with intent maliciously to injure any 
____ person, association, or corporation, or for his or her own gain, unlawfully, with in- 
_ > tent of stealing, taking or causing to run or pour out of such ditch, canal, reservoir, 


bs _ feeder, or flume, any water for his or her own profit, benefit, or advantage, to the in- 
ian dary of any other person, persons, associations, or corporation, lawfully in the use of 
_ __ such water or of such ditch, canal, reservoir, feeder, or flume, he, she or they so of- 
es _ fending shall be deemed guilty of a misdemeanor, and on conviction thereof shall be 
_ __ fined in any sum not less than $5 nor more than $300, and may be imprisoned in the 
«county jail not exceeding ninety days. (Sec. 1, p. 163, Acts 1881, 1759.) 

‘Ce Justices of the peace shall have jurisdiction of all offenses under the provisions of 
* 


this act (G. S. 1759), saving to any party defendant the right to be tried by a jury 
re asin other criminal cases before such justices now provided for by law; and also the 
a right to appeal, in manner and form as by law now, or hereafter to be provided for 
____by law, incriminal cases before such justices. (Sec. 2, p. 163, Acts 1881, 1760.) 

Every person who shall willfully commit any trespass by entering upon the im- 
proved or inclosed land of another, without the permission of the owner thereof, with 
intent to cut, injure, or destroy any dam, dike, or embankment kept or maintained 
for the purpose of storing water in any lake, creek, or reservoir, shall, npon conviction 

_ therefor, be punished by imprisonment in the county jail not less than ten days nor 

_ more than one year, or by a fine of not less than $50 and not more than $1,000, or by 
both such fine and imprisonment. (P. 165.) ‘ 

If any person shall unlawfully, wantonly, willfully, or maliciously, cut down, break 
down, level, demolish, or otherwise destroy or damage any bridge, embankment, mill- 
dam, or ditch, being the property of another * * * where the value of the per- 
sonal property destroyed or injured shall exceed $20, shall, on conviction, be pun- 
ished by imprisonment in the State penitentiary not more than five years, or by a 
fine not exceeding $1,000; or, where the value of the personal property destroyed or 

injured shall be $20 or under, shall, on conviction, be punished by a fine not exceed- ’ 

ing $100, or imprisonment in the county jail not more than three months, or both such 

Bue and imprisonment in the discretion of the court. (As amended Session Laws 1885, 

p. 167, 903.) 

' Any person who shall willfully or maliciouly damage or interfere with any * * * 
ditch, flume, * * * or any of the fixtures, tools, implements, appurtenances, or 
any property of any company which may be organized under the provisions of this 
act, upon conviction thereof before any court of competent jurisdiction in the county 
where the offense shall have been committed, shall be deemed guilty of a misdemeanor, 
and shall be punished by fine or imprisonment, or both, at the discretion of the court, 
said imprisonment not to exceed one year, and said fine not to exceed $500, which 
fine shall be paid into the county treasury for the use of the common schools, and: 
said offender shall also pay all damages that any such corporation may sustain, to- 
gether with costs of suit. (Sec. 297 (107), p. 180, G. L., 315.) 
BF % If any person or persons shall hereafter throw or discharge into any stream of run- 
ning water, or into any ditch or flume in this State, any obnoxious substance, such 
as refuse matter from slaughter-house or privy, or slops from eating- houses or saloons, 
’ or any other fleshy or vegetable matter which is subject to decay in the water, such 
person or persons shall, upon conviction thereof, be punished by a fine not less than 


‘ $100 nor more than $500 for each and every offense so committed. (Sec. 1, Acts 1874, 
p.99. Sec. 165, p. 307,G. L. In force Feb. 13, 1874, 882.) 
~~ That it shall be lawful for any person or persons to float any and all kinds of tim- 


ber, such as saw-logs, ties, fencing poles or posts, and fire-wood down any of the 

streams of this State: Provided, That any person or persons desiring to float any 

- such timber down said streams shall first execute a bond running to the people of 

- each county through which such timber is floated, in a sum sufficient to cover all 

damages that may be done to any bridges, dams, or irrigating ditches that are now 

or may hereafter be constructed in or across any streams of this State, such bond to 

be approved by the board of county commissioners of the county or countiesthrough 

which such timber is to be floated. (Sec. 1856 (1), p. 643, G. L., 3259.) : 

Water sold by the inch by any individual or corporation shall be measured as fol- 

_ lows, to wit: Every inch shall be considered equal to an inch square orifice under a 

5-inch pressure, and a 5-inch pressnre shall be from the top of the orifice of the box 

put into the banks of the ditch to the surface of the water; said boxes, or any slot 

or aperture through which such water shall be measured, shall in all cases be 6 

inches perpendicular, inside measurement, except boxes delivering less than 12 inches, 

which may be square, with or without slides. All slides for the same shall move hor- 

izontally, and not otherwise ; and said box put into the banks of ditch shall have a 

_ descending grade from the water in ditch of not less than one-eighth of an inch to 

the foot. (Sec. 2779 (3), pp. 926-7, G. L. Sec. 6, p. 638, R.S, Amd. Sec. 1, pp, 308-9, 
Acts 1874 and 1877, 3472.) 


_ the way the water is designated to be used, whether miners, mill men, farmers, or, 


or depositions taken on notices as hereinafter provided, touching the said ditch or 


_ dent, secretary, or treasurer of the company if it belongs to a corporation or associa- ej 


_of the time and place of taking such depositions. (Sec. 1, pp. 94-5-6, Acts 1879, 1738.) 


commissioners as soon as such ditch shall be completed and prepared to furnish 
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_ All persons for the purpose of weighing or measuring goods, wares, merchan 
water, or other articles actually sold by him, not in accordance with this chi : 
hall be deemed guilty of a misdemeanor, and upon conviction thereof may be im-— ¥ 
prisoned not exceeding one year, or fined not exceeding $1,000, at the discretion of — ot 
the court in which the conviction shall be obtained. (Sec. 2785 (9), p. 928,G.L. 
Sec. 9, p. 309, Acts 1874, 3478.) ie “thea Ag 

Any company constructing a ditch under the provisions of this act shall furnish — 
water to the class of persons using the water in the way named in the certificate, in 




















































for domestic use, whenever they shall have water in their ditch unsold, and shall at 
‘all times give the preference to the use of water in said ditch to the class named in 
the certificate ; the rates at which water shall be furnished to be fixed by the county 3. 


water. (Sec. 277 (87), p. 172, G. L., 211.) Base es: 
The county commissioners of each county shall, at their regular January session in aint 
each year, hear and consider any and all applications which may be made to them 
by any party or parties interested in procuring water for irrigation by purchase from 
any ditch or reservoir furnishing and selling water, or proposing to furnish water for — 
sale, the whole or upper part of which shall lie in such county, which application _ 
shall be supported by such affidavit or affidavits as the applicant may see proper to — 
present, showing reasonable cause for such board to proceed to fix the price of water 
to be hereafter sold from such ditch or reservoir, and [if] such board of commis- Pa 
sioners shall, upon examination of such affidavit or affidavits, or from the oaths of “ts 
witnesses in addition thereto, find that the facts sworn to show the application to be as 
in good faith, and that there is reasonable grounds to believe that unjust prices are, 
or are likely to be, charged for water from such ditch or reservoir, they shall enter’ 
an order fixing a day, not sooner than forty days-thereafter nor later than the third af 
day of the [next] regular session of their board, when they will hear all parties " 
directly or ivdirectly interested in said ditch or reservoir, or in procuring water 
therefrom for irrigation, who may appear, as well as all the testimon y by witnesses, — 


reservoir, and the cost of furnishing water therefrom, at which time all persons or 
corporations interested in said ditch or reservoir, ag well as all interested in obtain- _ 
ing water therefrom, or in lands which may be irrigated therefrom, may appear by — 
themselves, their agents, or attorneys, and said commissioners shall then proceed to 
take action in the matter of fixing such price of water; provided the applicant shall, 
within ten days from the time of entering such order, cause a copy thereof, duly 
certified, to be delivered to the owner of such ditch or reservoir, if it be owned by — 
one person, or each of the owners if it be owned by several persons, or to the presi- . ~ 


tion having such officers, or if such owner can not be found hé shall cause such copy 4 * 
to be left at his usual place of residence, with some person or member of his family = 
residing there, and over fourteen years of age, and if such ditch officer can not be ) a 
found, he shall cause such copy to be left at the office or place ofbusinessof the company —__ 
of which he is such officer, or at his residence if such company have no place of busi- pe 
ness, and if such ditch is owned by several owners, not an incorporated company, it. 
shall be sufficient to serve sueh notice by delivering one such copy each to a majority seer 
of them, and such applicant shall make affidavit of the manner in which such copy 

or copies have been served. Depositions mentioned in section 1 hereof, to-be used 
before said commissioners, shall be taken before any officer in the State authorized _ Meee 
by law to take depositions, upon reasonable notice being given to the opposite party 


Said board shall hear and examine all legal testimony or proofs offered by any of oy ts 
the parties interested, as before mentioned, as woll concerning the value of the con-— 
struction of such ditch and reservoir as the cost and expense of maintaining and = 
operating the same, and all matters which may affect the just price and value of 
water tg be furnished therefrom; and they shall have power to issue subpoenas to 
witnesses and compel their attendance, which subponas shall be served by the 
sheriff of the proper county when required ; and also to compel the production of eke 
books and papers required for evidence in as full and ample a manner as the district _ Laie 
court now has. They may adjourn the hearing from time to time to further theendsof = 
justice or suit the general convenience of parties. Upon hearing an [and] consider- 
ing all the matters and facts involved in the case, the board of commissioners shall __ 
enter an order naming and describing the ditch or reservoir with sufficient certainty, 
and fixing a just price upon all water to be thereafter sold, which price shall not be 5. 
thereafter changed oftener than once in two years: Provided, That no price so fixed = 
shall effect [affect] the rights of parties, or their lawful assignees or grantees, who 
may have contracts with the company, association, or person owning such ditch or 
reservoir, or their lessees, grantees, or successors, nor the rights of such owners, les- 
sees, or grantees under such contract, nor shall it in any way affect or hinder the — 
making of such contract. (Sec. 2, p. 96, Acts 1879, 1739.) ; 
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_ Any person or persons, acting jointly or severally, who shall have purchased and 
_ used water for irrigation for lands occupied by him, her, or them, from any ditch or 
_ reservoir, and shall not have ceased to do so, for the purpose or with the intent to 
__ procure water from some other source of supply, shall have a right to continue to pur- 
_ ___ chase water to the same amount for his, her, or their lands, on paying or tendering the 
_ _—price thereof fixed by the county commissioners as above provided; or, if no price 
ie shall have been fixed by them, the price at which the owners of such ditch or reser- 
____-yoir may be then selling water or did sell water during the then last preceeding year. 
___ This section shall not apply to the case of those who may have taken water as stock. 
_- holders or share-holders after they shall have sold or forfeited their shares or stock 
unless they shall have retained. a right to procure such water by contract, agreement, 
_ or understanding, and use between themselves and the owners of such ditch, and not 
then to the injury of other purchasers of water from or shareholders in [ the] same 
ditch. (Sec. 3, pp. 96, 97, Acts 1879, 1740.) ; ' 
< The lands now irrigated, or which may be hereafter irrigated, from ditches now 
taking water from the following-described rivers or natural streams of the State of 
Colorado, are hereby declared to constitute irrigation districts. (Sec. 5, p. 97, Acts 
Wy 1879, 1741.) 
__. Other irrigation districts may be formed from time to time by the governor on peti- 
tion of parties interested. Several districts were formed under this power and com- 
_ mnissioners appointed, and these new districts were incorporated into the new act. (Act 
1879, creating districts. ) 
_ For the better regulation of the distribution of water for irrigation among the sev- 
eral ditches, canals, and resorvoirs into which such water may be lawf ully taken in 
| times of scarcity thereof, the water districts now or to be hereafter established by law 
- shall be constituted into water divisions, as follows: (Ditto), 1802. 
ey There shall be one water commissioner for each of the above-named districts, and» 
for each district hereafter formed, who shall be appointed by the governor, to be 
selected by him from persons recommended to him by the several boards of county 
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-. commissioners of the counties into which water districts may extend, and the water 
commissioner so appointed shall hold his office until his successor is appointed and 
qualified. The governor shall, by like selection and appointment, fill all vacancies. 


_ which may be occasioned by death, resignation, or continued absence from the dis-| 

. trict, removal or otherwise. Said county commissioners may, from time to time, 

_ recommend persons to be appointed as above provided, and the governor may at any 

piss ae 4 any water commissioner in his discretion. Sec. 16, pp. 93, 99, Acts 1879, 

Br up h 1. | 

That within ten days after his appointment, and before entering upon the duties 

of his office, such water commissioner shall take and subscribe the oath of office pre- 
_ seribed by the constitution of this State. (Sec. 17, p. 99, Acts 1879, 1753.) 

Jt shall be the duty of said water commissioners to divide the water in the natural 

__ stream or streams of their district among the several ditches taking water from the 

- same, according to their prior rights of each respectively ; in whole or in part to shut 

- and fasten, or cause to be shut and fastened, by order given to any sworn assistant, 

sheriff, or constable of the county in which the head of such ditch is situated, the 

“4 head-gate of any ditch or ditches heading in any of the natural streams of the dis- 

trict which in a time of a scarcity of water shall not be entitled to water by reason 

of the priority of the rights of others below them on the same stream. (Sec. 18, p. 99, 

Acts 1879, 1754.) 

The water commissioners herein provided shall be each entitled to pay at the rate 
of $5 per day for each day he shall be actually employed in the duties of his office, 
+ not to exceed eighty days in any one year, to be paid by the county or counties in 

which his irrigation district may lie. Each water commissioner shall keep a just and 
true account of the time spent by him in the duties of his office, and shall present a 


true copy thereof, verified by oath, to the board of commissioners of the county in 


which his district may lie, and said board of commissioners shall allow the same ; 
and if said irrigation district shall extend into two or more counties, then such water 
commissioner shall present his account for his said services, verified as aforesaid, to 
the board of county commissioners of each county into which such district extends, 
~ and each board of county commissioners shall allow an equal part thereof. (P. 294, 

- Acts 1885, 1756.) 
Said water commissioner shall have power, in case of emergency, to employ a 
suitable assistant to aid him in the discharge of his duties. Such assistant shall 
take the same oath as the water commissioner, and shall obey his instructions, and 
shall be entitled to $3 per day for every day he is so employed, not to exceed 
twenty-five days, to be paid upon the certificate of the water commissioner, in the 
game manner as provided for paying water commissioners. (Sec. 41, p. 107, Acts 

_ 1879, 1757.) 

Said water commissioners shall not begin their work until they shall be called on 
by two or more owners or managers, or persons controlling ditches in their several 
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| iBank 
districts, by application in writing, stating that there is necessity for their action; _ 


ons 

and they shall not continue performing services after the necessity therefor shall 
cease, 1758, ‘ “(SOR aaa 
If at any time any ditch or reservoir from which water is or shall be drawn for es ict 
irrigation shall not be entitled to a full supply of water from the natural stream 


which supplies the same, the water actually received into and carried by such ditch, 


. 
si 


or held in such reservoir, shall be divided among all the consumers of water from 22529 
such ditch or reservoir, as well as the owners, share-holders or stockholders thereof 
as the parties purchasing water therefrom; and parties taking water partly under cats 
and by virtue of holding shares, and partly by purchasing the same, to each his 

share pro rata, according to the amount he, she, or they (in cases in which several 
consume water jointly) shall be then entitled, so that all owners and purchasers — 
shall suffer from the deficiency arising from the cause aforesaid each in proportion to + 
the amount of water which he, she, or they should have received in case no such defi- ‘ea 
ciency.of water had occurred. (Sec. 4, p.97, Acts 1879, 1722.) . Sie se 5 

The governor shall appoint a State hydraulic engineer, who shall hold his office for — prere', 
the term of two years, or until his successor may be appointed and qualified. The: vee saat 
governor may at any time, upon good cause shown, remove said State engineer. ‘Said<- 
State engineer shall have general supervision over the water companies [commis- 
sioners] of the different water districts in the State. He shall’ have his office at the 
State capitol, in an office to be provided for him by the secretary of state, and be 
subject to his direction and control;.who shall also furnish him with suitable furni- LN 
ture, postage, and such proper and necessary bcoks and instruments as will best = 
enable him to discharge the duties of his office. He shall be paid a salary of $2,000 oie 
per annum, payable quarterly, by the State treasurer, on warrants drawn by the xs. i 
State auditor. No person shall be appointed as such hydraulic engineer who is not 
known to have such theoretical knowledge and practice] skill and experience as shall | 
fit him for the position. (Sec. 6, pp, 119-20, Acts 1881, 1807. ) aT 

Said State engineer shall make, or cause to be made, careful measurements and Cal") Sea 
culations of the maximum and minimum flow in cubic feet per second of waterin == 
each stream from which water shall be drawn for irrigation, as may be best forafford- 
ing information for irrigating purpose, commencing with those streams most used for 2 
irrigation ; also, to collect facts and make report as to a system of reservoirs for the aX 
storage of water, their location, capacity and cost ; and he shall keep proper and full 
records of his work, observations and calculations. (Sec. 7, p. 120, Acts 1881, 1808.) oH 

Said State engineer shall, before entering on the discharge of his duties, take and iy. 
subscribe an oath before some officer authorized by law to administer oaths, to faith- é 
fully perform the duties of his office, and file with the secretary of state said oath 
and his official bond, in the penal sum of $2,000, with sureties to be approved by the 
secretary of state, and conditioned for the faithful discharge of the duties of his of- 
fice, and for delivering to his successor, or other officer authorized to receive the same, . 
all moneys, implements, books and other property belonging to the State then in his 
hands or under his control, or with which he may be legally chargeable as such of- 
ficer, (Sec. 8, pp. 120-1, Acts 1881, 1309.) 

Said State engineer will have power to employ assistants at an expense not to ex- 
ceed $1,500 mm any one year, who shall be paid out of any moneys appropriated for 
that purpose, on certificate of said State engineer, showing the services rendered and 
the amount therefor [thereof], and on presentation of such certificate tothe State 
auditor by the person entitled thereto, he shall issue his warrant on the State treas- 
urer for the amount thereof, to be paid out of any appropriation as aforesaid, and not — 
otherwise, (Sec. 9, p. 277, acts 1883, 1801.) ee 

Said State engineer shall prepare and render to the government [governor] yearly, 
and oftener if required, full and true reports of his work, touching all the matters: 
and duties devolving upon him by virtue of his office, which report shall be delivered 
at the time when the reports of other State officers are required by law to be made, 
in order that they may be laid before the general assembly at each regular session “ 
thereof. (Sec. 10, p. 121, Acts 1881, 1811.) st 

Said State engineer shall, on request of any party interested, on payment of his 
per diem, charges, and reasonable expenses, measure and ascertain the carrying 
capacity of any ditch, canal, or feeder, or any reservoir, hereafter constructed or en-— ora 
larged, and give to the party or parties requiring his services an official certificate of oe 
the size and carrying capacity of such ditch, canal, or feeder, in cubie feet per sec- 
ond, as he shall find it to be at the time of measuring the same. (See. 11, p. 121, Acts 
1881, 1812.) : 

For the more accurate and convenient measurement of any water appropriated 
pursuant to any judgment or decree rendered by any court establishing the claims of » 
priority of any ditch, canal, or reservoir, the owners thereof shall construct and 
maintain, under the supervision of the State engineer, a measuring weir or other de- eres 
vice for measuring the flow, in eubie feet per second, the water at the head of sneh _ tat 
ditch, canal, or reservoir, or as near thereto as practicable, The State engineer shall 
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aes compute and arrange in tabular form the amount of water that will pass such weir 
__—« or measuring device in cubic feet per second, at the different stages thereof, and he 
shall furnish a copy of a statement thereof to any water commissioners having con- 
trol of such ditch, canal, or reservoir. (Sec. 12, pp. 121-2, Acts 1881, 1813.) 
__ Whenever any three or more persons associate under the provisions of this act to 
form a company for the purpose of constructing a ditch for the purpose of conveying 
water to any mines, mills, or lands, to be used for mining, milling, or irrigating ot 
lands, they shall, in their certificate, in addition to the matters required in section 2 
; of this (corporation) act, specify as follows: The stream or streams from which the 
. ~water is to be taken out; the point or place on said stream, at or near which the 


ve 


‘ . water is to be taken out; the line of said ditch, as near as may be, and the use to 
& which the said water is to be applied. (Sec. 274 (84), p.171, G. L., 308.) 
Oa Any ditch company formed under the provisions of this act shall have the right of 


J 
: 
f 


way vver the line named in the certificate, and shall also have the right to run the 
water of the stream or streams named in the certificate through their ditch : Provided, 
That the line proposed shall not interfere with any other ditch whose rights are prior 
to those acquired under this act and by virtue of said certificate, except the right to 
cross by flume; norsball the water of any stream be diverted from its original chan- 


a) 
= 


a 


a" 


eR 
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: ii nel to the detriment of any person or persons who may have priority of right. (Sec. 
Re reto (oo), po 171, G. L., 309.) 

_ .. Any corporation owning any ditch or canal for conveying, or reservoirs for storing, 
W water for irrigation purposes, and the capital stock being fully subscribed and paid 
= up, and when such corporation shall have no income suflicient to keep its ditch, canal 
¥ or reservoir in good repair, such corporation shall have power to levy an assessment 
ye upon the capital stock thereof, to be levied pro rata on all the shares of stock, pay- 


+ able in money or labor, or both, for the purpose of keeping the property of such cor- 
__~—~—s-:poration in good repair, and for the payment of any claim against said corporation 


} y not otherwise provided for. But no such assessment shall be made unless the question 
the of making sucb assessment shall first be submitted to the stockholders of such cor- 
_-——--—s poration af an annual meeting, or at a special meeting called for that purpose, and a 
~ —_- mmajority of the stockholders, either in person or by proxy, voting thereon shall vote 
if in favor of making such assessments ; and an action may be maintained to recover any 
__—_—--—s assessment against any delinquent share-holder, as provided in section 2 of this act. 
> (Sec. 276 (86), p. 172, G. L., 810.) 

ye Companies organized under the laws of this State, holding ditches or canals by 
ss virtue of their organization, which derive their supply of water for their respective 
: ditches or canals from the same head gate or gates, or the same source or sources of 


y supply, may consolidate their interests and unite their respective companies under 
) ~~ one hame and management, by filing a certificate of that fact in the office of the 

secretary of this State, and a counterpart thereof in the office of the recorder of the 
- county or counties in which such ditches or canals are situated, which certifieates 


; shall be signed by the presidents of the companies so uniting, with the common seals 
re of the companies affixed thereto, and shall set forth the factsof such union of interests, 
ya and give the name of the new company thus formed, (Sec. 1, Acts 1876, p. 68—omit- 
% ted in G. L., 313.) 

f All ditches used for the purpose of irrigation, and that only when the water is not 
og sold for the purpose of deriving a revenue therefrom, be, and the same are hereby, 
declared free from all taxation, whether for State, county, or municipal purposes, 
ms (Sec. 1, p. 143, Acts 1872. Sec. 1384 (1), p. 517, G. L., 1761.) 

oe Water sold by the inch by any individual or corporation shall be measured as fol- 
® lows, to wit: Every inch shall be considered equal to an inch square orifice under a 
ae 5-inch pressure, and a 5-inch pressure shall be from the top of the orifice of the box 
ta . put into the banks of the ditch to the surface of the water; said boxes or any slot or 
aperture through which such water shall be measured shall in all cases be 6 inches 
a perpendicular, inside measurement, except boxes delivering less than 12 inches, which 
4 may be square, with or without slides; all slides for the saine shall move horizontally 
ih ‘ and not otherwise; and said box put into the banks of ditch shall have a descending 
rf grade from the water in ditch of not less than one-eighth of an inch to the foot. 
x 347, 

% ‘ For the purpose of encouraging cultivation and the making of irrigation ditches the 
a m; State board of land commissioners are hereby authorized to sell at public sale, at not 


Jess than the appraised value, not. more than one-half of any tract of arid land be- 
Of longing to the State, except the school land, in alternate quarter sections as nearly 
as may be, to any responsible person or corporation, on condition that said person or 
a corporation dig an irrigation ditch in such location, and of sufficient capacity to fur- 
nish water for the entire tract. All contracts for the sale of State lands under the 
provisions of this section shall be drawn by the attorney-general, and signed by the 
governor ana the secretary of the board, in behalf of the State, and by the other 
. parties in interest ; and in no case shall the titles to any of said lands pass from the 
- §$tate until such ditch is completed in a manner satisfactory to the State board, and 
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the purchasers have given, in addition to such price as may be fixed by the State — 
board, a suitable contract or agreement, secured by a sufficient bond, that they will 
furnish water for the remaining portion of the tract of land, as aforesaid, at not to 
succeed [exceed] such rates as the State board may agree, Upon the fulfillment of 
the above conditions patent may issue for not more than one-half of said tract, and — 
the remaining portion of said tract may be subsequently disposed of in the same man- 
ner as other State lands. (Sce. 8, p. 226, Acts 1881, 2724.) po eae 
Tho State board of land commissioners may sell in parcels of not more than 5,000. 4 
acres, at public sale, at not less than its appraised value, any of the lands granted to 
the State for public improvements, under the act approved September 4, 1841, condi- 
tioned upon the location of colonies thereon, or the construction of extensive lines of 
ditches covering such lands: Provided, That not more than one-half of any one sec- 
tion of land shall be sold, in alternate half sections: And provided further, That every 
alternate one-half section unsold shall not be sold for three years thereafter. ( Sec.  — 
2196 (22), p. 728, G. L., 2744.) age 
When any company shall organize under the provisions of this act to form a com- 
pany for the purpose of constructing a flume, their certificate, in addition to the 
matters required in the second section of this act (G.S., 238), shall specify as follows: 
The place of beginning, the terminus, and the route, asnear as may be, and the pur- 
pose for which such finme is intended, and when organized, according to the pro- | 
visions of this act, said company shall have the right of way over the line proposed in 
such certificate for such flume, provided it does not conflict with the rights of any — oe 
former fluming, ditching, or other company. (Sec. 279, 80, p. 173, G. L., 316). y 
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Act TO REGULATE RATES, ETC., 1887. yee 


ae, 


. orang 

- a 
SECTION 1. The county commissioners of each county shall, at their regular sessions i 
in each year, and at such other sessions as they, in their discretion, may deem proper, = ‘ 
in view of the irrigation and harvesting season and the convenience of all parties 


interested, hear and consider all applications which may be made to them by any 


~ 
a 


party or parties interested either in furnishing and delivering for compensation in any i 
manner, or in procuring for such compensation water for irrigation, mining, milling, 
manufacturing, or domestic purposes from any ditch, canal, conduit, or reservoir, 


- 
; 


4 eee 


the whole or any part of which shall lie in such county; which application shallbe — 
supported by such affidavits as the applicant or applicants may present, showing rea- 
sonable cause for such board of county commissioners to proceed to fix the rate of | sn 
compensation for water to be thereafter delivered from such ditch, canal, conduit, or SoA 
reservoir within such county. . ne Sag 
Src. 2. Every such board of commissioners shall, upon examination of such affi- — 
davit or affidavits, or from the oaths of witnesses in addition thereto, if they find 
that the facts sworn to show the application to be in good faith and that there are 
reasonable grounds to believe that unjust rates of compensation are, or are likely to 
be, charged or demanded for water from such ditch, canal, conduit, or reservoir, 
shall enter an order fixing a day not sooner than twenty days thereatter, nor later ay 
than the third day of the next regular session of their board, whea they will hearall 2 
parties interested in such ditch or water works as aforesaid, or in procuring water 
therefrom for any of the said uses, as well as all documentary or oral evidence or | 
depositions, taken according to law, touching the said ditch or other work as afore- — ey 








said, and the cost of furnishing water therefrom. ad 
Src. 3. At the time so fixed all persons interested as aforesaid on either side of iS: 
the controversy, or in lands which may be irrigated from such ditch or other work = d 


aforesaid, may appear by themselves, their agents, or attorneys, and said commis- 
sioners shall then proceed to take action in the matter of fixing such ratesofcom- 
pensation for the delivery of water: Provided, The applicant or applicants—if the ap- on 


plication be made by a party or parties as aforesaid, desirous of procuring water— “ 
shall, within ten days from the time of entering the said order fixing the hearing, | : 
cause a copy of such order, duly certified, to be delivered to the owner or owners of 
such ditch, canal, conduit, or reservoir, or to the president, secretary, or treasurer of i 


the company, if it be owned by a corporation or association having such officers, If 
any such owner can not be found, a copy shall be left at his usual place of abode, 
with some person residing there, over twelve years of age, and if such officer ofany — 


corporation or association can not be found, such copy shall be left at the usual place 1) 
of business of the company of which he is such officer, or at his residence, if such — Se 


company have no place of business, and if such ditch or other work aforesaid shall 
be owned by several owners, not being an incorporated company, it shall be suffi- 
cient to serve such notice by delivering one copy each to a majority of them. Ifthe 
applicant be the owner or party controlling such ditch, canal, conduit, or reservoir,  —— 
such notice shall be given by causing printed copies of such order, in hand-bill form, _ ar 
‘in conspicuous type, to be posted securely in ten or more public places throughout = 


7 


the district watered from such ditch or other work aforesaid—if the water be used — eS 
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_ for irrigation—and one copy shall be posted for every mile in length of such ditch; 
but ifsuch ditch or other work be for the supply of water for milling or mining, it 
_ shall be sufficient to serve such copy on the parties then taking water therefrom. The 
person or persons making such service or posting such printed copies shall make 
affidavit of the manner in which the same has been done, which affidavit shall be 
filed with the said board of county commissioners. Depositions mentioned in section 2 
hereof, to be used before said commissioners, shall be taken betore any officer in the 
State authorized by law to take depositions, upon reasonable notice being given to 
the opposite party of the time and place of taking the same. 
Src. 4. Said board of commissioners may adjourn or postpone any hearing from 
_ time to time, as may be found necessary, or for the convenience of parties, or of public 
_ business; and they shall hear and examine all legal testimony or proofs offered by 
any party interested as aforesaid, as well concerning the original cost and present 
value of works and structure of snch ditch, canal, conduit, or reservoir, as the cost 
and expense of maintaining and operating the same, and all matters which may 
affect the establishing of a reasonable maximum rate of compensation for water to be 
furnished and delivered therefrom; and they may issue subpamnas for witnesses, 
which subpcenas shall be served by the sheriff of the county, who shall receive the 
lawful fees for all such service; and said board may also issue a subpeena for the pro- 
duction of all books and papers required for evidence before them. Upon hearing 
and considering all the evidence and facts and matters involved in the case said 
board of commissioners shall enter an order describing the ditch, canal, conduit, res- 
ervoir, or other werk in question with sufficient certainty, and fixing a just and rea- 
sonable rate of compensation for water to be thereafter delivered from such ditch or 
other work as last aforesaid within the county in which such commissioners act; 
and such rate shall not be changed within two years from the time when they shall 
be so fixed, unless upon good cause shown. The district court of the proper county, 
or the judge thereof in vacation, may, in case of refusal to obey the subposna of the 
board of county commissioners, compel obedience thereto, or punish for refusal to 
obey, after hearing, as in cases of attachment for contempt of such district court. 
Src. 5. Every person who shall swear or affirm falsely in any matter or testify 
falsely after being duly sworn or having attirmed as a witness in any proceeding pro- 
vided for in this act shall be deemed guilty of perjury, and on conviction shall b 
punished accordingly. ) 
Src. 6. All acts and parts of acts inconsistent with this act are hereby repealed ; 
’ but such repeal shall not work any interference with any proceeding by any board of 
 » county commissioners now pending, saving that any such proceeding may, at the re- 
_ _ quest of either party, be carried on to completion under the provisions hereof. 
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ACT TO PREVENT EXTORTION, ETC., 1887. 
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Sec. 1. It shall not be lawful for any person owning or controlling, or claiming to 





si own or control, any ditch, canal, or reservoir carrying or storing, or designed for the 
____— ¢arrying or storing, of any water taken from any natural stream or lake within this 
s _ State to be furnished or delivered for compensation for irrigation, mining, milling, or 
BP domestic purposes to persons not interested in such ownership or control to demand, 


at bargain for, accept, or receive from any person, who may apply for water for any of 
the aforesaid purposes, any money or other valuable thing whatever, or any promise 
_ or agreement therefor, directly or indirectly, as royalty, bonus, or premium, prerequi- 
site or condition precedent to the right or privilege of applying or bargaining for or 
procuring such water; but such water shall be furnished, carried, and delivered upon 
the payment or tender of the charges fixed by the county commissioners of the proper 
county, as is or may be provided by law. Any and all moneys, and every valuable 
thing or consideration of whatsoever kind which shall be so as aforesaid demanded, 
charged, bargained for, accepted, received, or retained contrary to the provisions of 
this section shall be deemed and held an additional and corrupt rate, charge, or con- 
sideration for the water intended to be furnished and delivered therefor, or because 
thereof, and wholly extortionate and illegal, and when paid or delivered, or surren- 
dered may be recovered back by the party or parties paying, delivering, or surrender- 
ing the same from the party to whom or for whose use the same shall have been paid, 
delivered, or surrendered, together with all costs of suit, including reasonable fees of 
_attorneys of plaintiff, by proper action in any court having jurisdiction. 
Sec. 2. Every person owning or controlling, or claiming to own or control, any 
ditch, canal, or reservoir, as is mentioned in the first section of this act, who shall, 
after demand in writing made upon him for the supply or delivery of water for irri- 
gation, mining, milling, or domestic purposes, to be delivered from the ditch, canal, 
or reservoir owned, possessed, or controlled by him, and after tender of the lawful 
rate of compansation therefor in lawful money, demand, require, bargain for, accept, 
receive, or retain from the party making such application any money or other thing 
of value, or any promise or contract or any valuable consideration whatever, as such 
he Di 








- . 1 





ad , "eee ik a 2 peek sy 
' ae ; M te es On Ce 
8 ees IRRIGATION IN THE UNITED STATES. — Boe, Saas 


; ‘ a ae 
royalty, bonus, premium, prerequisite, or condition precedent, as is by the provis- ah) 
ions of the said first section of this act prohibited, shall be deemed guilty of amis- — ~ 
demeanor, and on conviction thereof shall be punished by fine of not less than one 
hundred dollars nor more than five thousand dollars, or imprisonment for a term of — 
not less than three months vor more than one year, or both such fine and imprison- 


ment, in the discretion of the court. rae 2 
Src. 3. Every person owning or controlling, or claiming to own or control, any a 
ditch, canal, or reservoir such as is mentioned in the first section of this act, who — 
shall, after demand in writing made upon him for the supply. or delivery of water far -7) 
irrigation, mining, milling, or domestic purposes, to be delivered from the ditch, 
canal, or reservoir owned, possessed, or controlled by him, and after tender of the 
lawful rate of compensation therefor in lawful money, refuse to furnish or carry and. 
deliver from such ditch, canal, or reservoir, any water so applied for, which water 
can or may be by use of reasonable diligence in that behalf and within the carrying 
or storage capacity of such ditch, canal, or reservoir, be lawfully furnished and de- 
livered, without infringement of prior rights, shall be deemed guilty of a misde- 
meanor, and upon conviction thereof shall be punished by fine of not less than one 
hundred dollars nor more than five thousand dollars, or imprisonment for a term of 
not less than three months nor more than one year, or both such fine and imprison- 
ment, in the discretion of the court. ; be 
~ Sec. 4. When any corporation, in defiance or by attempted evasion of the provisions 
of this act, shall, after tender of the compensation hereinbefore provided for, refuse to 
deliver water such as is mentioned in the third section of this act to any person law- 
fully entitled to apply therefor, it shall be the duty of the attorney-general, upon 
request of the county commissioners of the proper county, or upon his otherwise re- 
ceiving due notice thereof, to institute and prosecute to judgment and final determi- 
nation proceedings in quo warranto tor the forfeiture of the corporate rights, privi- — 
leges, and franchises of any such corporation so offending, or by mandamus or other | 
proper proceedings to compel it to its duty in that behalf. 4 
Src. 5. The word person as used in this act shall include corporations and associa-~ 
tions and the plural as well as the singular number; and every officer of a corporation 
or member of an association or co-ownership, and every agent violating any of the 
provisions of this act, shall be liable to restore the unlawful conside ration extorted, 
and be punishable under the penal provisions of this act, the same as if the thing done — 
in disobedience to its provisions were done for his own sole benefit and advantage. 


Act To REGULATE WATER COMMISSIONER’S BOND, ETC., 1887. ¢ Bi 


Src. 1. Thaf*section 42 of chapter 57 of the general statutes of the State of Col- 
orado, entitled “Irrigation,” the same being general section 1752 thereof, be, and the - 
same is hereby, amended so as to read as follows: Y 

Src. 42. There shali be one water commissioner for each of the above-named districts, _ 
and for each district hereafter formed, who shall be appointed by the governor, to be— 
selected by him from persons recommended to him by the several boards of county — 
commissioners of the counties into which water districts may extend, and the water 
commissioner so appointed shall, before entering upon his duties, give a good and suf- 
ficient bond for the faithful discharge of his duties, with not less than three sureties, 
in a sum not less than one thousand dollars nor more than five thousand dollars; the 
amount of said bond to be fixed by the county commissioners and approved by the — 
governor and State engineer. The commissioner so appointed shall hold his oftice 
until his successor is appointed and qualified: Provided, however, That if such water 
district shall be embraced in more than one county, and the several counties im 
which such water district is situated disagree as to the amount of the bond as herein — 
required of *vater commissioners, then and in that event the governor shall fix the 
amount thereof, with the same effect as though fixed by the county commissioners. | 

Src. 2. The governor shall, by like selection and appointment, fill all vacancies 
which may be occasioned by death, resignation, or continued absence from the dis-_ 
trict, removal or otherwise. Said county commissioners may, from time to time, 
recommend persons to-be appointed as above provided, and the governor may at 
any time remove any water commissioner, in his discretion. 


Act REGULATING DISTRIBUTION OF WATER, ETC., 1887. 


Src. 1. Every person or company owning or controlling any canal or ditch used for 
the purposes of irrigation shall, during the time from April 15 to November 1 in — 
each year, keep a flow of water therein, so far as may be reasonably practicable for 
the purpose of irrigation, sufficient to meet the requirements of all such persons as 
are properly entitled to the use of water therefrom to the extent, if necessary, to 
which such persons may be entitled to water, and no more: Provided, however, That ye 
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_ whenever the rivers or public streams or sources from which the water is obtained 

are not sufficiently free of ice, or the volume of water therein is too low and inad- 

equate for that purpose, then such canal or ditch shall be kept with as full a flow of 
water therein as may be practicable, subject, however, to the rights of priorities 

from the streams or other sources, as provided by law, and the necessity of cleaning, 
repairing, and maintaining the same in good condition. 

Sxc. 2. The owners or persons in control of any canal or ditch used for irrigating 
purposes shall maintain the same in good order and repair, ready to receive water by 
April 15 in each year, so far as can be accomplished by the exercise of reasonable 
care and diligence, and shall construct the necessary outlets in the banks of the canal 
or ditch for a proper delivery of the water to persons having paid-up shares or who 

have purchased rights to the use of the water: Provided, however, That a multiplicity 
of outlets in the canal or ditch shall at all times be avoided, so far as the same shall 
be reasonably practicable, and the location of the same shall be under the control of 
and shall be at the most convenient and practicable points consistent with the pro- 

- tection and safety of the ditch for the distribution of water among the various claim- 
ants thereof, and such location shall be under the control of a superintendent. 

ee Src. 3. It shall be the duty of those owning or controlling such canals or ditches 
‘to appoint a superintendent, whose duty it shall be to measure the water from such 
canal or ditch through the outlets to those entitled thereto, according to his or her 
pro rata share. 

Src. 4. Any superintendent or any person having charge of the said ditch who shall 

- willfully neglect or refuse to deliver water as in this act provided, or any person or 
persons who shall prevent or interfere with the proper delivery of water to the person 
or persons having the right thereto, shall be guilty of a misdemeanor, and upon con- 
viction thereof shall be subject to a fine of not less than ten nor more than one hun- 
dred dollars for each offense, or imprisonment not exceeding one month, or by both 
such fine and imprisonment, and the money thus collected shall be paid into the gen- 
eral fund of the county in which the misdemeanor has been committed, and the owner 
or owners of such ditches shall be liable in damages to the person or persons deprived 
of the use of the water to which they were entitled, as in this act provided. 

Sno. 5. Any water commissioner, or his. deputy or assistant, who shall willfully 
neglect or refuse, after being called upon in accordance with section 1758 of the gen- 
eral statutes of the State, to promptly measure water from the stream or other source 
of supply into the irrigating canals or ditches in his district, according to their re- 
spective priorities, to the extent to which water may be actually necessary for the 
irrigation of lands under such canals or ditches, shall be deemed guilty of a misde- 
meanor, and shall be subject to the same penalty as provided in section four of this act. 

Src. 6. In all cases declared misdemeanors by this act, any justice of the peace of 
the county in which the offense was committed, may, upon complaint being made as 
is now required by law, issue a warrant directed to any proper officer of the county, 
for the arrest of any person so charged with any such misdemeanor, and upon the ar- 
rest of such person or persons, the justice of the peace before whom such person or 
persons may be brought for trial shall hear and determine the cause, and if he find 
the accused guilty, shall assess the fine, and if imprisonment be a portion of the sen- 
tence, then to fix the term of imprisonment, or both, as provided in section 4 of this 
avt: Provided, The accused may have a trial by jury, which shall be summoned as in 
cases before justices of the peace for assault and battery. 
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“AN AcT FOR APPOINTMENT OF WATER DIVISION SUPERINTENDENTS, 1887. 
Z 
Src. 1. That the governor shall appoint a superintendent of irrigation for each of 
the water divisions now existing within the State, or which may hereafter be created. 
Such superintendents of irrigation to hold office for a period of two years from the date 
of their respective appointments, or until their successors may be appointed and quali- 
fied. The governor may at any time in his discretion remove said superintendents of 
irrigation, or any of them and appoint others in their stead for the remainder of said 
term of two years: Provided, That the governor shall not appoint a superintendent of 
irrigation in any district [division] until the board of county commissioners of some 
one or more of the counties whose territory or any part of whose territory is included 
in such water district | division] shall have, at a meeting regularly called and held, 
udopted a resolution requesting such appointment to be made, and have had the same 
certified to the governor. 
Src. 2. Said superintendent of irrigation shall have general control over the water 
commissioners of the several districts within hisdivision. He shall, under the general 
‘supervision of the State engineer, execute the lawsrelative to the distribution of water 
» inaccordance with the rights of priority of appropriation as established by judicial de- 
cree, and perform such other functions as may be assigned to him by the State engineer. 
ral Src. 3. Said superintendent of irrigation shall, in the distribution of water, be gov- 
_ erned by the regulations of this act and acts that are now in force, but, for the better 
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discharge of his duties, he shall have the authority to make such other regulations to 
secure the equal and fair distribution of water, in accordance with the rights of pri- — 
ority of appropriation as may in his judgment be needed in his division: Provided, _ 
Such regulations shall not be in violation of any part of this act, or other laws of the i 
State, but shall be merely supplementary to and necessary to enforce the provisions = 
of the general laws and amendments thereto. ae 
Sec. 4. Any person, ditch company, or ditch owner who may deem himself injured or dl 
discriminated against by any such order or regulation of such superintendent of ir-— ee 
rigation, shall have the right to appeal from the same to the State engineer, by filing 
with the State engineer a copy of the order or regulation complained of, and a state- 
ment of the manner in which the same injuriously affects the petitioner’s interest. 
The State engineer shall, after due notice, hear whatever testimony may be brought — 
forward by the petitioner, either orally or by way of affidavits, and through the su- k 
perintendent of irrigation shall have power to suspend, amend, or confirm the order 
complained of. Sia 
Sc. 5. Said superintendent of irrigation shall commence the discharge of his du- 
ties in his division as soun as the first water commissioner in any district within his — 
division shall be called out, and shall continue to discharge his duties until the last | 
water commissioner in any district of his division ceases to be needed. Each water : 
commissioner shall report immediately to the superintendent of irrigation of his di- 
vision when he is called out and when he ceases to be needed, and shall, during the 
continuance of his duties, be under the control of the superintendent of irrigation of 
his division. The superintendent of irrigation shall receive as compensation five dol- 
lars per day for every day during which he is employed in the discharge of his duties. = 
Src. 6. Within thirty days after the appointment of said superintendent of irriga- 
tion, it shall be his duty to give bond to the amount of ten thousand dollars for the — 
faithful discharge of his duty, said bond to be approved by the board of county com- . 
missioners of the county wherein said superintendent of irrigation may reside, and = 
to be filed in the office of the county clerk and recorder of such county. Br 
Sec. 7. Within thirty days after his appointment said superintendent of irrigation pa 
shall send to the clerk of the district court, within his division, of such counties as = 
have had rendered by the district court of such county, judicial decrees fixing the _ 
priorities of appropriation of water for irrigation purposes for any water district, a 
notification of his appointment to such office, and shall request of the said clerk a 
certified copy of every decree of the district court establishing priorities of appropria- 
tion of water used for irrigation purposes within that district. Thereupon it shall 
be the duty of the clerk within ten days after the receipt of such request from said su- — 
perintendent of irrigation, to prepare a certified copy of all decrees of such district —__ 
court establishing priorities of water rights made within that district, under the pro- 
visions of the general statutes of the State of Colorado, and transmit the same tothe — 
superintendent of irrigation requesting it. Said superintendent of irrigation shall 
then cause to be prepared a book to be entitled ‘‘ The register of priorities of appro- 
priations of water rights for water division No. ——, State of Colorado,” within 
which he shall enter and preserve such certified copies of decree. Said superintend- 
ent of irrigation shall then, from such certified copies of decree, make out a listofall — 
the ditches, canals, and reservoirs entitled to appropriations of water within his di- 
vision, arranging and numbering the same in consecutive order according to the dates 
of their respective appropriations within his division, and without regard to the ~ 
number such ditches, canals, and reservoirs may bear within their respective water e 
districts. Such superintendent of irrigation shall then enter from his register a tab- 
ulated statement of all the ditches, canals, and reservoirs in his division, whose prior- 
ities have veen decreed, which statement shall contain the following information 
concerning each ditch, canal, and reservoir, arranged in separatecolumns: Thename — 
of the ditch, canal, or reservoir, its number in his division, the district in whichitis  — 
situated, the number of it in its proper district, and the number of cubic feet of water 
per second to which it is entitled, and such other and further information as he may 
deem useful to the proper discharge of his duty. In case any decrees of court estab- i 
lishing priorities of appropriation of water for irrigation purposes are made afterthe  — 
transmittal of the copy of previous decrees to the superintendent of irrigation, it 
shall be the duty of the clerk of the court wherein such decree is rendered to trans- 
mit to the superintendent of irrigation of the division within which such county is 
situated, within ten days after it is rendered, a copy of such decree, and the superin- 60 
tendent of irrigation shall enter the same in his register. Such register to be filed 
and kept in the office of the State engineer. . 
Src. 8. Said superintendent of irrigation shall have the right to call out any water 
commissioner of any water district within his division at any time he may deemit 
necessary, and he shall have the power to perform the regular duties of water commis- *— 
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sioner in all the districts within his division. i Se 
Src. 9. All water commissioners shall make reports to the superintendent of irriga- 
dion of their division as often as may be deemed necessary by said superintendent, 
ie 
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reports shall contain the following information: The amount of water necessar 
_ to sup ly all the ditches, canals, and reservoirs of that district; the amount of ute 
ee etua ly coming into the district to supply such ditches, canals, and reservoirs: 
___ whether such supply is on the increase or decrease; what ditches, canals, and reser. 
ie _ Voirs are at that time without their proper supply; the probability as to what the 
supply will be during the period before the next report will be required; and such 
other and further information as the superintendent of irrigation of that division may 
_ suggest. Said superintendent of irrigation shall carefully file and preserve such re- 
ee . ports, and shall from them ascertain what ditches, canals, and reservoirs are, and 
what are not, receiving their proper supply of water, and if it shall appear that in 
_ any district in that division any ditch, canal, or reservoir is receiving water whose 
_ priority post-dates that of the ditch, canal, or reservoir in another district, as ascer- 
i tained from his register, he shall at once order such post-dated ditch, canal, or reser- 
-_voirshut down and the water given to the elder ditch, canal, or reservoir. His orders 
__ being directed at all times to the enforcement of priority of appropriation according 
to his tabulated statement of priorities, to the whole division, and without regard to 
the district within which the ditches, canals, and reservoirs may be located. The 
reports of water commissioners, by the superintendent of irrigation, shall be filed and 
_ kept in the office of the State engineer. 
_ Sec. 10. In case any ditch, canal or reservoir, in any district within such superin- 
_tendent of irrigation’s division, shall fail to receive its regular supply of water, the 
m5 owner of such ditch, canal or reservoir may report such fact to the water commis- 
sioner of that district, who shall immediately apportion the water in his district, and 
send forthwith, by telegram if necessary, a report of such fact to the superintendent 
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to compare such report with his register, and if any ditch, canal or reservoir of any 
__ other district of his division is receiving water to which any ditch, canal or reservoir 
‘of any other district is entitled, he shall at once order the shutting down of the post- 
dated ditches, canals or reservoirs, and the water given to the ditches, canals or 
reservoirs having the priority of appropriation: Provided, however, That nothing in 
‘this act shall be construed as interfering with the priority of water for domestic se. 
 §xc. 11. Such superintendent of irrigation shall, in the discharge of his duties, be 
- clothed with the powers of justice of the peace, and any person violating his orders 
_ relative to the opening or shutting down of head-gates, or the using of water for irri- 
€ gation purposes, shall be deemed guilty of contempt, and summary punishment may 
 __ be inflicted, not exceeding ninety days’ imprisonment, or three hundred. dollars fine, 
or both. 
Sc. 12. The expenses and salary of the superintendents of irrigation shall be paid 
__—spro rata by the counties interested, in the same manner as the fees of water commis- 
__ sioners are paid; and the fees of the clerks of the district courts, for services rendered 
___ under the provisions of this act, shall also be paid by the counties interested, upon 
_ _ the said clerk rendering his account, certified by the district judge, to the boards of 
~~ eounty commissioners of the counties embraced in the water divisions, in case of 


a ' 


which the services have been rendered. 
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| aie Acr To Prorect Water Riguts, ETC., 1887. 
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Sec. 1. That it shall be the duty of every person who is entitled to take water for 
irrigation purposes from any ditch, canal, or reservoir to see that he receives no more 


water from such ditch, canal, or reservoir through his head-gate or by any ways or 
means whatsoever than he is entitled to, und that he shall at all times take every 
‘precaution to prevent more water than he is entitled to coming from such ditch, 
‘canal, or reservoir upon his land. 

 Sxc. 2. That it shall be the duty of every such person taking water from any ditch, 

 eanal, or reservoir to be used for irrigation purposes, on finding that he is receiving 

- more water from such ditch, canal, or reservoir either through his head-gate or by 
‘means of leaks or by any means whatsoever, immediately to take steps to prevent 
his further receiving more water from such ditch, canal, or reservoir than he is enti- 





-  _ tled to, and if knowingly he permits such extra water to come upon his land from 
__. gach ditch, canal, or reservoir and does not immediately notify the owner or owners 
_ of such ditch, or take steps to prevent its further flowing upon his land, he shall be 
oa liable in damages to any person, company, or corporation who may be inj ured by such 
____ extra appropriation of water for the actual damage sustained by the party aggrieved, 
which damages shall be adjudged to be paid together with the costs of suit and a 


reasonable attorney’s fee to be fixed by the court and taxed with the costs. 





of irrigation of his division; und thereupon it shall be the duty of the superintendent. 


; 
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216 IRRIGATION IN THE UNITED STATES. © 
AcT To SECURE RIGHT OF Way, ETC., 1887. 


Be it enacted by the general assembly of the State of Colorado : . 
Sec. 1. That section two (2) of said act (approved February 11, 1881, being genera 


section No. 1720 of the general statutes of the State of Colorado, which is section 10 


of chapter 57 of said general statutes, entitled “Irrigation,” be, and the same is 
hereby, amended so as to read as follows: . 


SEC. 2. Every person, association, or corporation hereafter constructing or enlarg- 


ing any ditch, canal, or feeder for any ditch or reservoir for irrigation, and taking 


water directly from any natural stream, and of a carrying capacity of more than one _ 


cubic foot of water per second of time, as so constructed or enlarged, shall, within 
ninety (90) days after the commencement of such construction or enlargement, file in 


the office of the county clerk and recorder of the county in which the head-gate of — 


such ditch or feeder may be situated, and also in the office of the State hydraulic en- 
gineer, a map showing the point of location of such head-gate, the route of such ditch 
or canal, or the high-water line of such reservoir or reservoirs, and the route of the 
feeder to and ditches or canals from such reservoir or reservoirs; the legal subdivis- 
ions of the lands upon which such structures are built or to be built, if on surveyed 
lands; the names of the owners of such lands as far as the same are of record in the 
office of the county clerk of the county in which they are situated ; such courses, dis- 
tances, and corners, by reference to legal subdivisions, if on surveyed lands, or to 
natural objects if on unsurveyed lands, as will clearly designate the location of suc 
structures. Upon or attached to such map shall be a statement showing : 
First. The point of location of the head-gate above mentioned. 
Second. The depth, width, and grade of such ditch, canal, or feeder. 


/ 


Third. The carrying capacity of such ditch, canal, or feeder, in cubic feet per sec- — 


ond of time, and the capacity of such reservoir or reservoirs in cubic feet when filled 
to the high-water mark. 

Fourth. The time of commencement of work on such structures, which time may 
be dated from the commencement of the surveys therefor. In case of an enlargement, 


such statement shall also show the matters required in items second, third, and fourth — 


above, as to the enlargement, and state the increased capacity arising from such en- 
largement. If such statement be filed within the time above limited priority of Tight 
of way and water accordingly shall date from the day named as the day of commenc- 
ing work; otherwise only from the date of the filing of the same: Provided, That 
nothing herein contained shall be taken to dispense with the necessity of due dili- 
gence in the prosecution of such structures on the part of the projectors of the same. 


Such statement shall be signed by the person, association, or corporation on whose — 
behalf it is made, and the truth of the matters shown in snch map and statement 


ede a sworn to by some person in whose personal knowledge the truth of the same 
shall lie. | ; 


DAKOTA IRRIGATION LAWS. 
[The Territorial laws have been adopted in both North and South Dakota. ] 


WATER RIGHTS. 


SEC. 2029. Any person or persons, corporation or company, who may have or hold 


a title or possessory right or title to any mineral or agricultural lands within the 
limits of this Territory shall be entitled to the usual enjoyment of the waters of the 
streams or creeks in said Territory for mining, milling, agricultural, or domestic 
purposes: Provided, That the right to such use shall not interfere with any prior 
right or claim to such waters when the law has been complied with in doing the 
necessary work. . 


Sec, 2030. When any persons, corporation, or company owning or holding land, as" ; 


provided in section 2029, shall have no available water facilities upon the same, or 
whenever such lands are too far removed from any stream or creek to so use the 


waters thereof as aforesaid, such person or persons, corporation or company shall | 


have the right of way through and over any tract or piece of land for the purpose of 
conducting and conveying said water by means of ditches, dikes, flumes, or canals, 
for the purpose aforesaid. 

Sec. 2031. Such right to dig and construct such ditches, dikes, flames, and canals 
over and across the lands of another shall only extend to so much digging, cutting, 
or excavation as may be necessary for the purposes required. 

SEc. 2032. In all controversies respecting rights to water under the provisions of 
this act the same shall be determined by the date of appropriation as respectively 
made by the parties, whether for mining, milling, agricultural, or domestic purposes, 
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_Sxc. 2033. The waters of the streams or crecks of the Territory may be made avail- 
___ able to the full extent of the capacity thereof for mining, milling, agricultural, or 
_ domestic purposes, without regard to deterioration in quality or diminution in quan- 
es ity £0 that the same do not materially affect or impair the rights of the prior appro- 

___ priator. 
st _Sxc. 2034. Any person or persons, corporation or company, damaging or injuring » 
4 the lands or possessions of another by reason of cutting or digging ditches or canals . 
__._ or erecting flumes as provided by section. 2030, the party so committing such injury 
oO: oy one shall be liable to the party so injured for the actual damage occasioned 
thereby. — 

_ Sec. 2035. This act shall not be so construed as to impair or in any way or manner 
interfere with the rights of parties to the use of the waters of such streams or creeks 
acquired before the passage of this act: Provided, That all water rights or ditches 
_ that have not been used or worked upon for one year next prior to the passage of this 

act shall be deemed abandoned and forfeited and subject to appropriation anew. 
Any person or persons, corporation or company who may dig any ditch or canal, dike, 
or flume over or across any public road, trail, or highway, or who use the waters of 
such ditch, dike, flume, or canal shall be required to bridge the same and keep the 


BR es same in good repair at such crossing or other places where the water from any such 
_ ditch, dikes, flumes, or canals may flow over or in anywise injure any road, trail, or 
4 ‘ae highway, either by bridges or otherwise. 

— Sc, 2036. Any person or persons, corporation or company offending against section 


' 2035, on conviction thereof shall forfeit and pay for every such offense a penalty of 
z." not less than twenty-five dollars nor more than one hundred dollars, to be recovered 
a” with costs of suit in civil action in the name of the Territory of Dakota, before any 
— court having jurisdiction. One-half of the fine so collected shall be paid into the 
_ county treasury of the county in which the offense was committed, and the other 
_ half shall be paid to the person or persons informing the nearest magistrate that 
___ such offense has been committed. All such fines and costs shall be collected without 
_ stay of execution, and such defendant or defendants may by order of the court be con- 
- fined in the county jail until such fine and costs have been paid. 


__Skc. 2037, Any person or persons, corporation or company appropriating the waters 
of any streams or creeks in this Territory shall turn the water from the channel of 
such creek or stream, and construct at least twenty feet of ditch or flume, within 


a Pt thirty days from the date of appropriation, and turn the water therein ; and construct. 
at least twenty rods of said ditch or flume, if needed, within six months from the 
date of such appropriation, and turn the water therein; and within twenty days from 
_ the date of location, the locator or locators of such water right shall file a location 
certificate thereof with the register of deeds in the proper county within which such 
__water right is situated; a copy of such certificate shall be posted at or near the head 
____ of such ditch, flume, or canal, and shall contain the name or names of the locators, 
- the date of location, number of inches of water claimed or appropriated, and the 
___ purpose of the appropriation; and in no case shall the number of inches of water 
claimed exceed the conveying capacity of the first twenty feet of the flume or ditch, 
nor shall said ditch or flume be enlarged to the prejudice or injury of a subsequent 
_ appropriator before such enlargement. 

Src. 2038. On failure to commence the construction of such ditch or flume for sixty 
rn days after location, and prosecute such ditch, canal, or flume to final completion with- 
out unnecessary delay, such appropriation shall be deemed abandoned. 





, ; 
Sines SERVITUDES. 
Sc. 2760. The following land burdens or servitudes upon land may be attached to 
_ ___ other land as incidents or appurtenances, and are then called easements : 
rahe * x * * * * * 
oS 4, The right of way. 
ae 5. The right of taking water, etc. 
a , * * * s * * # 
at 9. The right of receiving water from or discharging the same upon land. 


10. The right of.flooding land. : 
11. The right of having water flow without diminution or disturbance of any kind. 





Ws Bat RIGHTS AND OBLIGATION OF OWNERS. 

_——s#Sxc. 2771. The owner of land owns water standing thereon or flowing over or 
ec) under its surface, but not forming a definite stream. Water running in a definite 
stream, formed by nature over or under the surface, may be used by himaslong as 1b 
ee remains there; but he may not prevent the natural flow of the stream, or of the 


natural spring from which it commences its course, nor pursue nor pollute the same, 
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SEcTIoNn 1. [Commissioner created.] That for the purpose of carrying into effect thé 


artesian well commissioner, which office is hereby created. ne 
Src. 2. [Application by ten resident freeholders.] Before the artesian well commis- 


provisions of this act, the judge of probate of each county shall be ex officio county 


sioner shall take any action toward creating or establishing any artesian well, there 
shall be filed with him an application, signed by not less than ten resident freehold-_ 
ers of any township or townships iu which such artesian well and the lands to be | 


benefited thereby and to be assessed therefor may be situated, giving a description 
of the place where said well is proposed to be located, and also a definite description 
of the beginning, the route, and the terminus of the water-way through which it is 


proposed that the water from such well shall flow when the same is completed and 


in operation, and offering the right of way for said well and such water-way through 
their said land, and who shali be subject to direct assessment therefor. 

Src. 3. [ Appointment of viewers—duties.] At the expiration of twenty days after 
the filing of such application the said commissioners shall appoint three disinterested 


persons as viewers who shall without unnecessary delay proceed to personally ex-— 


amine the place where said well is to be located and the course, route, and terminus 
of said proposed water-way, and shall ascertain whether said location of such well 
and establishment of said water-way is practicable and necessary aud beneficial to the 
public welfare of the district in which the same is proposed to be located, and shall 
report the result of such investigations in writing to said well commissioner, having 


first been duly sworn to faithfully and impartially discharge their duties as such — 


viewers. If any person upon whose land the proposed well is located, or through 
whose land any water-way therefrom may pass, shall have filed any protest against 
the location of said proposed well and water-way, prior to the appointment of said 


viewers, they shall assess the damages, if any, which such person may sustain from — 
the location of such well or said water-ways through his land, and shall report said 


damages with the report of their proceedings made as heretofore provided, 
Src. 4. [Report when damages assessed.] If a majority of the viewers assess and 


report damages in favor of any person protesting against the location of such well 


or its water-ways, their report shall be presented to the board of county commis- 
sioners of said county, and if said board shall consider the proposed well of sufficient 
importance to the public they shall order the costs and damages to be paid out of the 


county treasury; but if a majority report against the claims for damages of such 


person he shall be liable for the costs of such appraisement. iy, 


Src. 5. [ Power of county commissioners.] If it shall be made to appear to the board 


of county commissioners that the damages assessed are unreasonable they may set 


aside such assessment, and in such case the artesian-well commissioner may order 


another appraisement by different persons, under the same regulations as provided 


in the first appraisement. 

Src. 6. [Appeal to district court.]| Any person aggrieved by any decision of any 
board of commissioners had under this chapter may appeal therefrom to the district 
court, the same as provided relating to highways, bridges, and ferries. (Section 29, 
chapter 29, Political Code, 1217 General Laws.) : 

Src. 7. [ lee of viewers.| The viewers appointed under the provisions of section 3 
_ of this act shall receive the sum of two dollars per day for their services as desribed 
in said section, to be paid by the persons who signed the application for said well, 
who shall be severally liable to pay the same. 


Sec. 8. [Survey after favorable report—plat filed.] Ifthe viewers make and file a . 


written report with said commissioners recommending said location and route as 
practicable, necessary, and beneficial the commissioners shall cause a survey and 
measurement of the location of said well and the line of the proposed water-way to 


be made by the county surveyor, and a plat thereof shall be filed in the office of the 


register of deeds of said county, and be subject to public inspection, and shall show 
the location of the well and the lines and route of the water-way therefrom, 
Src. 9. [ Order of location by commissioner—damages.| Upon the filing of the plat 
and the minutes of said survey as provided in said section 5, the said commissioner 
shall make an order in writing in which he shall declave said well and said water- 
ways therefrom to be located in accordance with said plat and sarvey: Provided, 


That in cases where damages have been appraised and assessed, the same shall first — 


be paid to the person entitled thereto, or paid into the county treasury for their use, 
before such lands shall be actually taken. ae 
Src. 10. [ Railvay’s contribution to water-way—penalty—collection.] Whenever it is 


necessary to construct a water-way from any artesian well across the right of way or 


road-bed of any railroad company it shall be the duty of the railroad, when notified 
by the commissioners to do so, to make and maintain the necessary opening through 
said road-bed, and to build and maintain a suitable culvert. Notice in writing to 


make such opening and to construct such culvert may be served on such company as — MAS. 
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__ provided in the service of summons, at least thirty days before such railroad company 
shall become liable. < 
__ _In ease such railroad company shall refuse or neglect to comply with the provisions 
___ of this section, it shall be liable to a penalty of ten dollars for each day’s refusal or 
neglect to make such opening and construct such culvert. The district attorney of 
the county in which such railroad. company shall have refused or neglected to com- 
ply with the provisions of this section, shall upon complaint being made by the ar- 
tesian-well commissioner bring suit to collect such penalty or fines, and it shall be 
his duty to prosecute the same to a final determinatin in any court having competent 
jurisdiction. 

Sec. 11. [Duty of road overseers, etc.] All that part of such artesian well or arte- 
sian-well water-course, which is laid and constructed within the limits of or across 
any public highway shall be under the jurisdiction of the overseer of public highways 
or road supervisors, anc it shall be his duty to keep the same open and free from all 
obstructions, and when any highway is subsequently constructed along or across 
_ such artesian-well water-way then so much thereof as shall come within the limits of 
such highway shall also be kept open and free from obstructions as above provided. 

SEc. 12. [Name of well.] In his order locating any well under the provisions of 
‘this act the artesian-well commissioner shall give the same a name by which it shall 
be known and recorded. 

Sec. 13. [ Advertise for bids for construction—contract—security.] After aking said 
order locating said well and the water-ways thereof, the artesian-well commissioner 
shall proceed to advertise for bids for contracts for sinking or making such well, and 
constructing said water-ways. He shall give not less than sixty days’ notice of the 
a _ time and place where such bids may be offered and opened, by causing a notice 

_ thereof to be published, not less than eight weekly insertions, in the official paper. 
of said county, such bids shall be filed with the county clerk of said county by the 
‘parties making the same, and shall be taken subject to the approval of the board of 

county commissioners of said county. No contract made by the artesian well com- 
missioner shall be valid unless approved by the board of county commissioners of 
such county, and their approval indorsed thereon by the chairman of said board. 

- The artesian well commissioner shall contract with the lowest responsible bidder 

giving adequate security for the performance of the work. : 

Such security shall cover the completion of the job in the manner and within the 
time fixed in the contract, and the amount thereof shall be fixed by said artesian- 
well commissioner. Said commissioner shall reserve the right to reject any and all 
bids, aud may adjourn the time for receiving such bids from time to time by publish- 
ing a notice of such adjournment, but not in all more than sixty days from and after 

_ the time named in the first advertisement for receiving such bids. The contract for » 

sinking the well may be separate from the contract for constructing the water-ways, 
and may be let to different persons. Whenever any such artesian well shall have 
been fully completed and final report thereof made by the well commissioner to the 
board of county commissioners, the said board shall turn over the control and man- 
agement of said well and appurtenances to the board of supervisors of the township 
wherein said well is situated. 

Src. 14. [Board of assessment—meetings. |—Immediately after making his order 
locating said well, the artesian-well commissioner shall notify the chairman of the 

board of county commissioners and the county treasurer of said county, whe shall, 

together with said well commissioner, constitute a board of assessment herein. The 
county clerk of said county shall be the clerk of said board of assessment. The 
members of said board shall meet within twenty days after receiving said notice, 
-—s and may adjourn from day to day until their duties are performed as hereinafter set 
fo) ve forth. 
aes. Sec. 15. [ Mode of assessment and apportionment —tax collection. |}—The said board of 
assessment shall make an estimate of the costs of constructing said artesian well 
and the said water-ways, for the purpose of raising the funds necessary for the con- 
struction of said well. They shall have power to apportion the costs thereof as fol- 
lows: 

(1) They shall create a county fund to be known as the artesian well fund, and 
may levy an assessment upon all taxable property in said county, not exceeding two 
mills on the dollar, and the basis of value upon which the annual levy of the current 
or preceding year was made: Provided, That not more than one-tenth of the cost of | 
any artesian well, or water-ways therefrom, shall be paid out of said fund, and the 
amount so paid shall be applied to the payment of the expenses and per diem of 
the wei) commissioners, the viewers, surveyors, members of the board of assessment, 
damages for right of way, and other like incidental expenses. : . 

(2) They shall determine what portion of the costs of said well and its water-ways 
‘shall be paid by each of the townships in which said well or said water-courses there- 
from are situated: Provided, That in no case shall the amount apportioned to any 
one township exceed one-fourth of the estimated cost of such well and water-ways, 
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and the county clerk shall present a statement of such amount to the respective | ‘ » 


clerks of such townships if organized ; and said board of assessment shall establish 
and determine the rate of assessment necessary in such townships to raise the amount 
so apportioned to such townships. It shall then be the duty of the officers of such 
townships, who have similar duties to perform in other matters of township revenue, 
to levy, and they are hereby empowered to levy, an assessment upon the taxable 
property of said township, not exceeding the rate fixed by the board of assessment 
for such township, which shall be placed upon the tax list under the head of ‘ ‘General 


township tax for artesian well purposes,” and collected as other township taxes | 


are collected, and shall be held by the county treasurer when collected as a distinet 
fund to be disbursed, as hereinafter provided, to pay for constructing such well. 

(3) In addition to the foregoing general township and county assessments, the said 
board of assessment shall also make a special assessment against each piece and par- 
cel of land directly benefited by said well and said water-courses, carefully adjust- 
ing the per cent. and amount of such assessments with reference to the relative dis- 
tance of such lands from the well itself and the water-courses, and the amounts so 
apportioned shall be levied as a special tax upon said land, and shall be placed upon 
the tax list by the county clerk or auditor under the head of “Direct tax for artesian 
well,” and shall be paid into the county treasury as other taxes, and kept by said 
treasurer in a special fund to pay for the cost of constructing said well and said water- 
ways; said assessment shall be for a sufficient amount with the general county and 
township tax aforesaid to pay for said well and water-ways. : 

Src. 16. [Annual installments.|—Said board of assessment may provide that the 
entire amount necessary to pay for the vonstruction of said well and water-courses 
be levied and collected as above in one year, or they may divide the same into two, 
three, four, or five equal installments, one of which shall be collected the first vear, 
and one installment each year following, provided that the portion designated as 
county and township tax shall all be collected the first year. 

Sec. 17. [ Review of assessment—appeal. |—The owner of any lands directly: assessed 
for the construction of any artesian well under the provisions of this act, who may 
feel aggrieved by such assessment, may at any time before such tax becomes delin- 
quent appear before the board of county commissioners of the county in which such 
assessment was made, and ask to have said assessment as to his property reviewed, 
and said board shall have the right to raise or lower his assessment, so as to make it 
just and reasonable, and an appeal may be taken from the action of said board as in 
other cases. ie 

Sec. 18. [ Disqualifications by interest—-vacaney—how filled. ] No member of any county 
board, and no county officer, whose lands have been directly assessed under this act, 
shall act on the board of assessment. In case any member of such board is. so dis- 
qualified, his place shall be filled by calling in the sheriff of said county, or, if said 
sheriff is so disqualified, the county coroner may act on said board. 

Sec. 19. [ Benefits—principle of assessment. | All assessments of benefits under the 
provisions of this act shall be upon the principle of benefits derived. All descriptions 
of land under the provisions of this act shall be made by giving the legal subdivision 
thereof whenever practicable, and when the tract of land which is to be benefited 


or affected by such well is less than such legal subdivision it may be described by ~ 


designation of the lot or other boundaries, or in some way by which it may be known. 

_ SEC. 20. [Additional assessment.] Whenever the amount assessed for the construc- 
tion of any well shall not be sufficient to complete the same, and to pay all the costs 
and incidental expenses, a further assessment shall be made to meet the deficit or ad-. 


ditional expense. Such further assessment shall be apportioned, assessed, levied, — 


and collected as provided in the first instance, and on the same percentage, and shall 
be collected in one year. 

SEC. 21. [ Enrollment of tax by clerk.| It shall be the duty of the county clerk to 
spread on his roll the total amount of all the well taxes determined upon by the board 
of assessment, to be assessed upon any township at large, as a part of the township 
tax for the year, and he shall also spread upon said roll separately, and immediately 


following the other descriptions, all tracts or parcels of land specially assessed for - 


benefits, and shall place opposite each description the amount of taxes apportioned 
thereon for such benefits. All wells shall be entered separately, naming each well. 
Src. 22. [ Collection—mode of.] All taxes assessed under the provisions of this aet 
shall be collected in the same manner as Territorial and other general taxes are col- 
lected, and collecting officers are hereby vested with the same power and authority 
in the collection of such taxes as are or may be conferred by law for collecting gen- 
eral taxes. All taxes levied under the provisions of this act, with all lawful costs, 
interests, and charges, shall be and remain a perpetual lien upon the lands upon 
whieh they are assessed, and a personal claim against the owner or owners of such 
lands until they are paid. 
SEC, 23, [Sale for delinquency.] If the taxes levied for the construction of any well 
are not paid to the county treasurer as provided herein, he shall proceed to sell the 
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said lands for such taxes, at the same time and in the same manner in every respect 
as in the case of any other tax and with like effect. 
_ Sec. 24. [ Compensation of oficers.| The artesian-well commissioner and the mem- 
bers of the board of assessment herein provided for shall receive for their services a 
sum not to exceed three dollars per day for each day actually and necessarily spent 
by them in the discharge of their respective duties as hereinbefore described. All 
_ €xXpenses, except on contract for constructing said well or such water-courses, shall 
be paid out of the general fund of the county on the order of the board of county 
commissioners, as other claims against the county are paid; said fund to be re- 
— imbursed out of the first money collected under the provisions of subdivision 1 of 
~~ section 15 of this act. 
See. 25. [Blanks drawn by attorney-general.| It shall be the duty of the attorney- 
general to draught a complete set of all the blank forms that may be required under 
this act, and county clerks are authorized, and it shall be their duty, to procure at 
the expense of their respective counties the necessary books and blanks to earry out 
the provisions of this act. 
— SEC. 26. [| Mode of payment to contractor.] No payment shall be made to any person 
ie. contracting to construct or sink an artesian well or any water-course therefrom under 
the provisions of this act except as follows: One-third of the amount te be paid for 


es - . . . . rye: . . . 
_ __ the entire performance of the contract may be paid when one-third of said work is 
done; one-third of said amount may be paid when two-thirds of said work is com- 


a _ pleted; but the balance of said amount shall not be paid until said contract has been 


fully completed and the work accepted and approved by the artesian-well commis- 
sioner. ‘The said payments shall be made in the following manner: ‘Fhe contractor 
shall make a statement of the amount claimed by him to be due under his contract, 
—  ~_—_ andif the same is correct it shall be approved by the artesian- well commissioner, whose 
, _ duty it shall be to carefully examine the work done under said contract; said claim 
so approved shall be presented to the board of county commissioners, and if correct, 
they shall issue county orders or warrants upon the well funds of each particular well, 
naming it: Provided, That it the assessment of taxes for such well has been divided 
into installments, as provided in this act, said board shall not issue orders payable in 
‘any one year for a larger amount than the said installment for that year, but shall 
draw as near as may be to the exact amount of such installment. When such orders 
-——s or warrants are presented to the county treasurer for payment, if he has not yet re- 
_ __ eeived sufficient funds to pay the same, then such orders may be indorsed and regis- 
tered as other county warrants under the general law, and shall bear the same rate of 
- interest as other warrants. 

Sec. 27. [ Description of assessed lands filed with register—lien. | The clerk of the board 
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i; of assessment provided for in this act shall make a statement of the direct assessment 
a _ for benefits made against the several pieces and parcels of lands, giving a description 
es of such lands, the amount of the direct assessment against each piece or parcel, the 
bem name of the well for which the assessment was made, and shall file the same with the 


register of deeds of said county, and the same shall thereafter be a lien upon said 


which lien may be foreclosed by the holder of such warrants or orders, aud shall be 
prior to all other liens except for taxes. 

Src. 28. [ Water-course unobstructed, duty of overseer of highways. | It@s hereby made 
the duty of every person through whose land any water-course constructed under this 
act may pass to keep the same open and unobstructed. On failure so to do, any person 
aggrieved may complain to the overseer of highways in the district where such water- 
course is situated, and such overseer shall have the authority, and it is hereby made 





ee : : his duty, to call ont the persons residing in said district who are liable for road tax, 
_ and open said water-way, and the expense thereof shall be entered by the county 
clerk as a tax against said land. 
_ ~~ SEc. 29. [ Repeal.] All laws heretofore enacted on the subject of artesian wells are 
_ hereby repealed: Provided, That all proceedings heretofore had and all contracts 
Pica» made under the provisions of existing laws on the subject of artesian wells are hereby 
- declared to be valid and may be continued and completed under the provisions of 
Bh this ‘act. | 
«$e. 30. [ Lfect when.] This act shall take effect on the 1st day of July, 1889. 
_ Approved March 8, 1889. 
a f IDAHO IRRIGATION LAWS. 
By _ The general laws of Idaho, 1881, in an act regulating rights to the use of water for 
* “ mining, agricultural, manufacturing, and other purposes, contain the following pro- 
f. visions, and which have been adopted as part of the State laws: 


SECTION 1. The right to the use of water flowing in a river, creek, cafion, ravine, 
or other stream ‘may be acquired by appropriation, and as between appropriations — 
priority in time shall secure the priority of right. 





lands to secnre the payment of any orders or warrants issued as herein provided ; — 
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Sec. 2. The appropriation must be in good faith, for some useful and beneficial — Se 
purpose, and when ouce perfected, may be converted or changed to any other bene- 
ficial usc than that originally designated or for which it may have been employed. 

Sec. 3. The appropriator, or his or their successors ih interest, may change the Resse 
place of diversion, if the rights acquired by others are not interfered with, and no 2 ae 
injury to others results therefrom, and may also extend any ditch, canal, flume, pipe, = 
or other conduit to points or places beyond such as may have accrued prior to such “Nd ~* 
extension. Siw 
~ sec. 4, A person, company, or corporation desiring to appropriate water must. post 
# notice in writing ina Couspicuous place, at the pointof intended diversion, stating— 

First, the quantity of water intended to be claimed and diverted, giving the num- 
ber of inches, measured under a 4-inch pressure, and accurately describing the point 
of its diversion, Host See 

Second, the purpose for which the same is claimed or intended to be used, and the 
point or place of such intended use. ee 

‘Third, the means which are designed to be employed for diverting and conducting- 
the waters, and the size or dimensions of the ditch, canal, pipe, flume, or other con- — 
duit. A copy of the notice, within the time allowed for a mining elaim, must be 
furnished to the county officer for record. \ Taga 

Src. 5. Within sixty days after the notice is posted the claimant or his or their suc- 
cessors in interest must commence the making, digging, or constructing of the ditch, 
canal, flume, or other conduit, the work for the complete diversion and conducting _ 
of the water shall be prosecuted diligently and without unnecessary interruption: 
Provided, That when the work can not be carried on by reason of unavoidable natural 
eauses, such as the state of the weather or action of the elements, this section shall ‘4 
not be applicable. Per 

Sec. 6. By ‘complete diversion” is meant the conducting of the water claimed to 
the place of intended use, or to such other place as may have been adopted, and an 
actual beneficial use made. Brie 

Src. 7. By compliance wiih the above conditions and requirements the appropria- 
tion is perfected, and the right to the use of the waters claimed, which the ditch, 
canal, flume, or other conduit is capable of conducting, is declared to relate back to 
the time of the posting of notice of claim: Provided, That nothing contained in this 
section shall be so construed as to render any person or party liable to damages or to WES 
make compensation to any appropriator for any waters used prior to the timeofa 
‘complete diversion.” “4 

Suc. 8. All ditches, canals, and other works heretofore made, constructed, or pro- 
vided, and by the means of which the waters of any stream have been diverted and 
applied to any beneficial use, shall be taken to have secured the right to the waters. 
claimed to the extent of the quantity which the works are capable of conducting, _ 4 
and not exceeding the quantity claimed, without regard to or in compliance with == 
the requirements of this act. : 7 ce eee > 

Src. 9. In case where any person, company, or corporation have heretofore made 
claim to divert the waters of any stream and the same has not been forfeited or — 
abandoned, and have not cut, excavated, made, or constructed the necessary ditch, — 
canal, flume, or other conduit to carry such waters and apply the same to a beneficial ie 
use, such claimant must, within four months from and after the date of the approval = 

of this act, commence work in pursuance with the requirements, and carry thesame _ 
to completion, or at the expiration of the time or upon failure to prosecute the work 
in the manner required, the claim shall cease to be of any validity as to the founda- 
tion of aright to the waters of any stream. | 

Src. 10, All persons, companies, and corporations owning or claiming any lands — 
situated on the banks or in the vicinity of any stream shall be entitled to the use of — 
the waters for the purpose of irrigating the land so held or claimed. mney 

Sec. 11. Whenever any such owner or claimant to land has not sufticient length of 
frontage on a stream to afford the requisite fall for a ditch, canal, or other conduit in 
his own premises, or where the land proposed to be irrigated is back from the banks 
of the stream and convenient facilities for watering the land-ean not be had, the. 
owner or claimant shall be entitled to the right of way through the lands of others for ~ 
the purposes of irrigation: Provided, That in making, constructing, keeping up, and 

maintenance of the ditch, canal, or conduit through the lands of others, the person, 
vompany, or corporation and those succeeding to the interest of the same shall keep 
the ditch, canal, or other conduit in good repair, and shall also be liable to the own- 
ers or claimants of the lands crossed for all damages which may be occasioned by an 
overflow or result from any neglect or accident (unless the same be unavoidable}. 

Src. 12. In case of the refusal of the owners or claimants of any lands through 
which such ditch, canal, or other works are proposed to be made or constructed, to. 
allow a passage, the persons, company, or corporation desiring the right of way may 
present a petition to the county commissioners describing the lands to be crossed, the 
size of the ditch, canal, or works, the quantity of land required, giving the namesof 
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___ the owners’ or parties interested, and asking for appointment of three appraisers to 
ascertain the compensation to be made. When the petition is filed the county com- 
-_-missioners shall give notice, either by newspaper publication or notices in three pub- 
hie places, one the county seat, that the appraisers will be appointed, unless good 
-__-Gause be shown by the parties adversely interested why the petition should be de- 
nied. The notice must be published or posted not less than thirty days prior to the 
are hearing, and the expense defrayed by the petitioners. 
Ske. 13. The appraisers shall impartially hear the proofs and allegations offered 
« by the respective parties, and, after viewing the lands and premises, shall ascertain 
and certify the compensation proper to be paid for the right of way to the parties 
Owning or interested in the lands to be crossed and the damages, if any, after making 
____ allowance for real or direct benefits which the owner or party interested may desire 
from the making of a ditch, canal, or other works. They, or a majority of them, 
shall subscribe the-certificate, and it shall be recorded in the county recorder’s office, 
and upon the payment or tender of the compensation and damages, if any, or the 
deposit of such amount in the county treasury to the credit of the party or parties 
interested, the persons, companies, or corporations shall have the right of way for 
the proposed ditch, canal, or other works, 

Sec. 14. All persons, companies, or corporations owning or having the possessory 
title or right to lands adjacent to any stream, shall have the right to place in the 
channel of or upon the banks or margin of the same, rams or other machines for the 
‘purpose of raising the water to a level above the banks of such heights as may be 
_ requisite for its flow to and upon the lands, and the right of way over and across the 

lands of others for conducting the water may be acquired in the manner heretofore 
-mentioned. 
- Sec. 15. Where the owners of any spring or the appropriators of any stream may 
_ desire to conduct the waters to any lands for irrigation, or to any city or town for 
the use of the inhabitants, or to any tactory, or to any distant place, with the intent 
to apply the same to a beneficial use, and where to accomplish the object it may. be 
- necessary to cross with ditches, flumes, or other conduit the lands owned and occu- 
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ae pied by others than the owners or appropriators of the spring or stream, the right 
_  ~_—sof way over and across the lands of others may be acquired in the manner prescribed 
Xe in the preceding section. 
~~ §xe. 16. The owners or constructors of ditches, canals, works, or others aqueducts, 
and their successors in interest, using and employing the same to convey the waters 


of any stream or spring, whether the ditches, canals, works, or aqueducts be upon the 
_ lands owned or claimed by them or upon other lands, shall keep and maintain the 
' same, and the embankments, flumes, or other conduit by which the waters are or may 
be conducted, in good repair and condition, so as not to damage or in any way injure 
_- the property or premises of others. 
on Src. 17. Nothing in this act shall be so construed as to interfere with or impair the 
rights to water appropriated and acquired prior to the passage of this act, but this 
-___— reservation in behalf of existing rights shall not exempt such appropriatiors from lia- 
bility as heretofore provided. 
Ske. 18. In case the volume of water in any stream shall not be sufficient to sup- 
— ply continually the wants for irrigating purposes of the owners or proprietors of land 
in any district or neighborhood in which customs exist for distributing the waters 
amongst such owners or proprietors, the water diverted shall, in such case, be held to 
‘be acommon right in those accustomed to a participation in the use and enjoyment of 
ee, the distribution, and such custom shall be upheld in all courts as conferring the com- 
———s mon right in the same: Provided, That this section shall not be construed to affect any 
__— prior vested right. 
_ ~~ §xc. 19. In case any person, company, or corporation shall have constructed a ditch 
for the purpose of directing the water of any river, creek, cafion, ravine, or spring, 
_ for the purpose of selling the water for irrigating purposes, the owners or cultivators 
of land along the line of, and covered by, the ditch or canal shall be entitled to, and 
% have the right to, the use of water for the purpose of irrigating in the following 
____ order: First, all persons through whose land the ditch or canal runs shall be entitled 
to the use of the water in the order of their location; second, after those through 
3 > whose land the ditch or canal runs, those upon either side of the line of the ditch or 
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- canal shall be entitled to the use of the water; those equally distant from the line 
Shall be entitled to priority in the order of their location along the line: Provided al- 
: ways, That the owners or cultivators of such lands shall pay the usual and customary 
BS rates for the use of the water, and whenever any ditch or canal has been constructed 
“ h for the purpose of conveying water and selling the same for irrigating purposes it 

shall be unlawful for the owner or owners to change the line so as to prevent or inter- 


a - fere with the use of water by any one who, prior to the proposed change, had used . 
____-water for irrigating purposes. And it is the duty of the owner or owners to keep the 


same in good repair, and to cause the water to flow through to the extent of its ca- 
pacity, provided so much may be needed during the entire time that water may be 
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necessary for irrigating purposes:* And provided further, That the river, creek, caTion, 
ravine, or spring from which the water is taken furnishes an amount of water suffi- 
cient for such purpose, subject to the appropriation of the owner or owners of the 
ditch or caval. For a failure to cause the water to tlow, the owner or owners or les- 
sees of any such ditch shall be personally lable to any one for any danger resulting 
from the failure; and in addition to personal liability the damages shall be a lien 
upon the diteh or canal, which shall continue in force until the damages are paid. 
No person entitled to the use of water from any such ditch or canal shall, under any ~ 
circumstances, use more water than good husbandry shall require for the crop or 
crops that he shall cultivate; and any person using an excess of water shall be liable 
to the owner or owners for the value of the excess, and, in addition, shall be liable to 
all damages sustained by any other person who would have been entitled to the use 
of the excess of water. 

The General Laws of 1881, in an act regulating the distribution of water for qur- 
poses of irrigation, in substance is as follows: 

SECTION 1. The inhabitants of any vicinity or neighborhood who use the waters 
of any ditch, stream, or spring for the purpose of irrigation, or have or claim a com- 
mon right to the same for such purposes, shall constitute a water district, and a ma- 
jority of the inhabitants having the common right may annually, on the fourth Mon- 
day of March, elect a water-master, whose duties shall be to superintend the distri-— 
bution of the waters among those having the common right. The water-master shall 
file a bond, faithfully to perform his duties, in the sum of $500, with two sufficient 
sureties in the county recorder’s office of the county wherein the district is situated, 
and he shall employ one or more deputies, as authorized by the inhabitants of his 
district, and they shall receive such compensation as the inhabitants agree upon. 

Sec. 2. The owner or owners of any ditch for the distribution and sale of water 
for the purposes of irrigation shall employ a water-master for the distribution of the 
water of the ditch to the persons purchasing the same for such purposes, and no ac- 
count or demand for the use of the water during any time the water-master is not so 
employed shall be valid or collectible. 

Sec. 3. The water-master and his deputies shall regulate the distribution of water 
among the several ditches of his district and among the several inhabitants entitled ~~ 
and accustomed to the use according to their respective rights and necessities, and — 
when the quantity of water is not sufficient to afford a supply to those entitled to it, 
the water-master and his deputies shall regulate the quantity to be used by each per- 
son and the time at and during which each person may use the same: Provided, That 
nothing in this act shall be so construed as to interfere with the individual right of 
companies or corporations, or in any manner interfere with the rights of individuals, 
companies, or corporations, to the use and control of water which is or may be their 
private property. . : 

Src. 4. Where a ditch is common property, or there is a common right to the use 
of the water of a ditch without payment, and any labor or materials are necessary — 
for the repair or cleaning of the ditch, or any gate or flume on or belonging to it, the 
water-master may make a fair pro rata assessment of labor or materials against the 
inhabitants of the district claiming the use of such water according to the benefits 
received by each, and if any person so assessed shall neglect or refuse, for the period 
of ten days after notice, to furnish his just proportion of labor or materials, he shall | 
forfeit all rights to the use of the water from the ditch for the year in which he shall ae 
make such defaults. . iN 

Sec. 5. The water-master shall see that there are provided the necessary and proper “ 
head-gates and dams, and that the water is turned and runs into the ditches of his ie 
district at the proper season of the year; and he may require all persons receiving 
water to construct proper gates at the points at which they take water from any 
ditch, dam, or reservoir; and he shall have such control of the location of ditches 
and gates as may be necessary to secure the most equitable distribution of the water 
among those entitled to its use. tan 

Src. 6. Any person who shall, without the consent of the water-master of the dis- 
trict, divert any water from the ditch or channel where it was placed or caused or 
left to run by the water-master and his deputies, or who shall shut or open any ditch, 
gate, or dam with intent so to divert any water, and thereby deprive any person of 
the use of the same during any part of tae time he is entitled to it, or who shall eut i 
any ditch or the banks thereof, or break or destroy any gate or flume, shall be fined = 
not less thau five nor more than twenty dollars, and shall be liable to any person in- Xx 
jured in three times the actual damage sustained. Me 2 
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Irrigation companies have the right of way through any lands or lots, and, with the pay 
consent of the municipal authorities, through any street, alley, or public ground of 
any city of the second or third class, and may use as much water asis necessary for 
the purpose for which they were organized, but no injury’shall result to milling OF: > joe 

i » | 
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or fe 7 
_ other improvements already constructed. Any such company may sell or lease any 
portion of its water, transinit power by shafting, ete., borrow. money necessary for 
_ comp eting and operating its works, issue bonds therefor, and mortgage the company 
property as security, enter upon any property for the purpose of making surveys, hold 
voluntary grants made in aid of the construction and maintenance of the works, con- 
_ struct a canal not more than 50 feet wide, and furnish water at such rates as its by- 
Jaws may prescribe. 
__ Any person or. company furnishing water to irrigate any land shall have a lien for 
payment upon the crops grown thereon. 
a Any person wilfully injuring any irrigating canal, the right of way having been 
___- secured, is guilty of a misdemeanor and may be punished by fine or imprisonment. 


MONTANA IRRIGATION LAWS. * 


Revised Statutes, 1879, in the fifth division of general laws, Chapter XV, on cor- 
porations for industrial or productive purposes, Article I, contains provisions in sub- 
stance as tollows: 

Src. 271. Whenever any three or four persons form a company for constructing a 
ditch for the purpose of conveying water to mines, mills, or lands, for the use of min- 

ing, milling, or irrigation of lands, they. shall in their certificate specify as follows: 
The stream or streams from which the water is taken ; the point or place on said 
_ stream at or near which the water is to be taken out; the line of said ditch, as near 
-~——s as: may be, and the use to which the water is intended to be applied. For other de- 
tails of certification see section 244. 

_~—_ 8, 272, Any ditch company shall have the right of way over the line named in 
_ the certificate, and the right torun the water of the stream or streams through their 
_ . ditch; Provided, That the proposed line shall not interfere with any other ditch whose 
_ rights are prior ; the water of any stream shall not be diverted from its original chan- 
nel to the detriment of any miners or mill-men or others along the line of the stream 
who have priorority of right. . 

ae SEc. 273. Any company constructing a ditch shall furnish water in the way and 
- ss manner named in the certificate designated to be used, whether miners, mill-men, or 
__- -farmers, whenever they shall have water in their ditch unsold. They shall give the 
_ preference at all times to this class of persons, the rates for furnishing water to be 
aS fixed by county commissioners or the tribunal transacting county business as soon as 

_ the ditch is completed and prepared to furnish water. 

_ Sec. 274. Every ditch company organized shall keep the banks of their ditch in 
_~-—__—s good condition, so that the water will not escape and injure any mining claim, road, 

_ ditch, or other property; and whenever it is necessary to convey any ditch over, 
___ across, or above any lode or mining claim the company shall flume the ditch, if neces- 
_ __ sary, to keep the water out or from any claim, so far as it is necssary to protect the 
claim or property from the water of the ditch. 

_ SEc. 275. When any company shall organize to form a company to construct a flume, 
their certificate shall, in addition to details required by previous sections, specify as 
_ follows: The place of beginning, termini, and route, as near as may be, and the pur- 


Be pose for which the flume is intended; and when organized, the company shall have 
___ the right of way over the line proposed for the flume, provided it does not conflict 
With the right of any former fluming, ditching, or other company. 

ns, * * * * * * x 

BS _ $xc. 279. Any company formed for the purpose of constructing any ditch or flume 
shall commence work within sixty days from the date of their certificate, and shall 
prosecute the work with due diligence until the same is completed ; the time of:com- 


_ pletion shall not extend beyond three years from the time the work was commenced ; 
and the company failing to commence work within sixty days of the date of certifi- 
Bee cate, and failing to complete it within three years of commencement, shall forfeit all 
_  ___ right to the route claimed, and it shall be subject to be claimed by any other com- 
; any. 
Pie ¥. Sic. 280. Every corporation formed has power, first, to have succession by its cor- 
__- porate naine for the period limited in its certificate of charter; second, to sue and be 
Riar sued, complain and defend in any court of law or equity; third, to make and use a 
Be common seal and alter the same at pleasure; fourth, to hold, purchase, and convey 
--——s such real and personal estate as the purposes of the corporation may require; fifth, 
: to appoint such subordinate officers and agents as the business of the corporation 
‘¢ shall require, and to allow them a suitable compensation; sixth, to make by-laws, 
i. not inconsistent with any existing law, for the managéinent of its property, the regu-— 
es lation of its affairs, and for the transfer of stock: Provided, That no corporation 
formed shall own or hold possession of more than six hundred and forty acres of land. 
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SkEc. 281. The powers enumerated in the preceding sections shall vest in any corpo cad | 
ration that shall hereafter be created, although they may not be specified in the cer- “4 


tificate; but no corporation sball possess or exercise any corporate powers, except Pee 
such as shall be necessary to the exercise of the powers so enumerated. Meise, 
Src. 282. Willful or malicious damages, or interference with property of any kind 


belonging to any company organized, upon conviction before the county court where — 
the offense is committed, shall be fined not exceeding five hundred dollars, or impris- 
oned not exceeding one year, or both, and the offender shall pay all damages the cor- 

poration may sustain, together with costs of suit. ea 

* * * * * * * i Ga tor 

SEc. 285. Whenever any organized company shall not have acquired, by gift orpur- 

chase, the right of way required for the construction or maintenance of any road, 

ditch, telegraph, or flume, or may be affected by the operations of the same, they may > 

present a petition to the probate judge of the county, describing the lands required, — ; 

4 

; 


4 
CS 4 


giving the name and residence of each owner, and praying for the appointment of ap- 
praisers. The judge, having evidence that the owners have been notified ten days — 
previously by publication or notices in some public place in the county, shall appoint 
three impartial appraisers, who shall take an oath to perform their duties faithfully. | 
Two of them shall review the premises, ascertain and certify the proper compensa-— 
tion to be made, as well as all damages acvruing to the owners, after making’ a just — 
allowance for the real benefits or advantages which the owners may derive from the 
construction of the road, ditch, telegraph, or flume. ‘Chey shall file a certificate of 
their ascertainment and assessment in the county clerk’s office. The probate judge 
‘upon such certificate and proof that compensation has beén paid to the parties” ay 
entitled to the same, or deposited to their credit, shall have a certified copy of the 
description of the lands and payment or deposit of compensation recorded in the 
recorder’s office of the proper county. The corporation shall have the exclusive right 

of all such lands, during the continuance of the corporation, and may take possession —_ 
of, hold, and use the same for the purpose of the road, ditch, telegraph, or flume, 
and shall be discharged from all claims for any damage. Ifat any timeafteranact- —_— 
ual ascertainment of compensation the title acquired or the assessment should be 
deemed defective, the corporation shall proceed and perfect the title by procuring A 
the assessment of the proper compensation to be made to any person who has an — 
interest in or lien upon thelands. The probate judge may authorize the corporation, —s_ 
if already in possession, to make paymentin the manner hereinafter provided ; if not aad 
in possession to take possession of and use the premises until the final conclusion of 
the proceedings, and may stay all actions againt the corporation on account thereof: Pe 
Provided, That the corporation shall pay a sufficient sum into court, or give approved 
security to pay the compensation. When possession shall be so authorized it shall = 
be lawful for the owners to conduct the proceedings to a conclusion if the same shall = 
be delayed by the company. . eae 

The substance of Article I, Chapter XXXIII, on rights of persons and corporations 
is as follows: “32 een 

Sec. 731. Any person or persons, corporation or company, who may have or hold a 
title or possessory right or title to any agricultural lands as defined by the organic at 
act shall be entitled to the use and enjoyment of the waters of the streams orcreekgs 
for the purposes of irrigation, and making the land available for agricultural pur-— 
poses to the full extent of the soil: Provided, That in all cases where, by virtue of 
prior appropriation, any person may have diverted all the water of any stream, or to 
such an extent that there shall not be an amount sufficient left for those haying a — 
subsequent right for such purpose of irrigation, and there shall at any time be a sur- _ 
plus so diverted, over and above what is actually used for such purpose by prior ap- 
propriation, such person shall be required to turn and cause to flow back the surplus 
water, and upon failure to do so, within five days after demand being made upon 
him in writing by any person having a right to the use of the surplus water, the per- 
son diverting the same shall be liable to the person aggrieved in the sum of twenty- a 
five dollars four each and every day the water shall be withheld after the notice, to a 
be recovered by civic action by any person having a right to the use of the surplus 
water. . 

Skc. 732. When any person or persons, corporation or company, owning or holding oe. 
land shall have no available water facilities, and when it is necessary to raise the 
waters of the stream or creek to a sufficient height to irrigate the land, or whenever 
the lands are too far removed from the stream or creek to use the waters, the person 
or persons, corporation or company, shall have the right of way through and over Ne 
any tract or piece of land for the purpose of conducting and conveying the water by 
means of ditches, dikes, flumes, or canals. 

Src. 733. The right to dig and construct ditches, dikes, flumes, and canals over 
and across the lands of another shall only extend to so much digging, cutting, or ex- 
cavations as may be necessary for the purposes required. ed) 

Src. 734. In all controversies respecting the rights to water the same shall be de- 
termined by the date of the appropriation as respectively made by the parties. 
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ee saan Suc. 735. The waters of the streams or creeks may be made available to the full ex- 
marys. tent of the capacity for irrigating purposes without regard to deterioration in quality 
Be or diminution of quantity, so that the same does not materially affect or impair the 
‘rights of the prior appropriator ; but in no case shall the same be diverted or turned 
___ from the ditches or canals of the appropriator so as to render the same unavailable. 
_ _. SEC. 736. Any person or persons, corporation or company, damaging or injuring the 

lands or possessions of another by reason of cutting or digging ditches or canals, or 

' erecting flumes, shall be liable to the party so injured. ; 
Sec. 737. This article shall not be so construed as to impair, or in any Way or man- 
_ ner interfere with, the rights of parties to such use of the water of streams or creeks 
_ as may have been acquired before its passage. 
_ SEc. 738. This article shall not be so construed as to prevent or exclude the appro- 
____ priation of the waters of the streams or creeks for mining, manufacturing, or other 
_ beneficial purposes, and the right also to appropriate the same is hereby equally 
---—s recognized and declared. 
_ ___ SEc. 739. Any person or persons, corporation or company, who may dig and construct 
_ ditches, dikes, flames, or canals over or across any public roads or highways, or who 
may use the waters of the same, shall be required to keep the same in good repair at 
such crossings or other places where the water may flow over or in any wise injure 
__ any roads or highways, either by bridging or otherwise. 

_ Sec, 740. Any person or persons offending against the preceding section on convic- 
tion shall pay for every offense not less than $25 nor more than $100, with costs of 
suits in civil action; one-half the fine shall be paid for the benefit of the common 
__ s¢hools of the county, the other half to the person or persons giving the information. 
_ The defendant or defendants may be confined in the county jail until the fine and 
the costs are paid. 
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_ Sec. 741. In all controversies respecting the rights to water, whether for mining, 
_ manufacturing, agricultural, or other useful purposes, the rights of the parties shall 
~~ be determined by the dates of appropriation respectively, with the modifications 
heretofore existing under the local laws, rules, or customs, and decisions of the 
Supreme Court. 

a _ Article II deals with the regulations for the sale of water, and in substance is as 
follows: 

___ *Sec. 742. Any person or persons, corporation or company, having the right to use, 
_ __ Sell, or dispose of water, and engaged in using, selling, or disposing of the same, who 
____ Bhall have a surplus not used or sold ; or any person or persons, corporation or com- 
_—_—_—scpany having a surplus of water, and the right to sell and dispose of the same, shall, 
aX: and they or it are hereby required, upon the payment or tender to the person or per- 


ae sons entitled thereto of an amount equal to the usual and customary rates per inch, to 
___ ¢onvey and deliver to the person or persons, company or corporation, such surplus of 
’ tas _ unsold water, or so much for which the payment ortender shall have been made, and 
___ Shall continue so to convey and to deliver the same weekly, so long as the surplus of 
unused or unsold water shall exist and the payment or tender be made. 
4 Src. 743. Any person or persons, corporation or company, shall, at their own cost 
__—_—sc and expense, construct or dig the necessary flumes or ditches to receive and convey 
____ the surplus water so desired by it or them, and shall pay or tender to those having a 
_ _ right to the use, sale, or disposal thereof, an amount equal to the necessary costs and 
' + expense of tapping any gulch, stream, reservoir, ditch, flume, or aqueduct, and put- 
ting in gates, gauges, or other proper and necessary appliances, usual and customary 
___ iff such cases, and until the same shall be so done the delivery of the surplus water 
Shall not be required. 
ee Sec. 744. Any person or persons, company or corporation, constructing the neces- 
| - sary ditches, aqueducts, or flumes, and making the payments or tenders, shall be 
entitled to the use of so much of the surplus water as the ditches, aqueducts, or 
flumes shall have the capacity to carry, and for which payment or tender shall have 
been made, with all the rights and privileges incidental thereto, so long as the unsold 
- __ or surplus water exists and the payment or tender shall be or have been made, and 
--—~— may institute and maintain appropriate action, at law or in equity, for the enforce- 
ment of such right or recovery of damages arising from a failure to deliver, or wrong- 
_ ful diversion of the same. . 
Sxc. 745. Nothing in this article shall be so construed as to give the person or per- 
& sons, corporation or company, acquiring the right to the use of water, as hereinbe- 
“ fore provided, the right to sell or dispose of the same after being so used by it or 
_ them, or prevent the original owner or proprietor from retaking, selling, and dispos- 
ing of the same in the usual and customary manner after it is so used. 
Chapter XLV, on rights of way for the development of mines, Article IV, in sub- 
stance is as follows: , 
Src. 886. The proprietor, owner, or owners of mining claims, whether patented 
--__—s under the laws of the United States or held under the local laws and customs, shall 
have aright of way for ingress and egress, for the necessary purposes, over and across 


» 
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the lands or mining claims (patented or otherwise) of others, as hereinafter pre- 4 ; 


scribed. 

‘Sec. 837. Whenever any mine or mining claim shall be so situated that it can not 
be conveniently worked without a road thereto, or a ditch to convey the water there- 
to, or a ditch or acut to convey the water therefrom, or without a flume to carry 
water and tailings therefrom, or without a shaft or tunnel thereto, which road, ditch, 
cut, flume, shaft, or tunnel shall necessarily pass over, under, through, or across: any 
lands or mining claim owned or occupied by others, either under a ‘patent from the 
United States or otherwise, then shall the first-mentioned owner or owners be entitled 
to the right of way for the road, ditch, cut, flume, shaft, or tunnel over, under, 
through, and across the other lands or mining "claims. 


Src. 883. Whenever the owner or owners of any mine or mining claim desire to | 


work the same successfully, he or they shall have the right of way for the purposes 
heretofore mentioned, and if it shall not have been acquired by agreement between 
all parties, it shall be lawful for him or them to present a petition tothe judge of the 
district court of the county, praying that the right of way be awarded to him or 
them. The petition shall be verified and contain a description of the character and 
extent of the right sought, the mine or claim of the petitioner, and the claim or 


claims, and the lands to be affected by the right, with the names of the occupants or | 


owners. It may alsoset forth any tender or - offer hereinafter mentioned, and shall 
demand the relief sought. 

Sno. 839.. Upon the receipt and filing of the petition with the clerk of the court, 
the judge shall direct a citation to issue under the seal of the court, to the owners, 
named in the petition, of the mining claims and lands to be affected. by the proceed- 
‘ings, requiring each of them’to appear before the judge on a day therein named, 
which shall not be less than ten days from the service thereof, and show cause why 


the right of way should not be allowed. The citation shall be served on each of the | 


parties in the manner prescribed by law. 


Src. 890. Upon the return day of the citation, or upon any day to which the hearing. 
shal! be adjourned, the judge shall hear the al lecations and proofs of the respective — 


parties, and if he is satisfied that the claims of the petitioner can only be conven- 
iently worked by means of the privilege prayed for, he shall make an order adjudg- 
ing and awarding the right of way, and shall appoint three commissioners, disin- 
terested parties, and residents of the county, to assess the damages resulting to the 
lands or claims affected by the order. 

Src. 891. The commissioners shall faithfully and impartially proceed:to examine the 
premises and shall assess the damages and report the amount to the judge, and if the 


right of way shall affect the property of more than one person or company, the report 


shall contain an assessment of damages to each company or person. 


Src. 892. For good cause shown, the judge may set aside the report of such commis- 


sioners and appoint three others, whose duties shall be the same as above mentioned, 
Src. 893. Upon the payment of the sum assessed as damages to the persons to whom 
it shall be awarded, or a tender thereof to them, then the person or persons petition- 


ing shall be entitled to the right of way, and may immediately proceed to occupy the 


same, and to erect such works and structures and make such excavations as may be 
necessary to the use and enjoyment of the right. 

Src. 894. Appeals from the assessment of damages may be made and prosecuted in 
the proper district court by any party interested, ‘at any time within ten days after the 
filing of the report, and a written notice of the appeal shall be served upon the apg 
lee. The appellant shall file with the clerk of the court a bond, with sureties to 
approved by the clerk, in the amount of the assessment appealed from in favor of the 
appellee, conditioned that the appellant shall pay any costs that may be awarded to 
the appellee and abide by any jndgmentt hat may be rendered in the cause. — 

Src. 895. Appeals shall bring before the appellate court only the propriety of the 
amount of damages and may be tried by the court or before a jury. 

Suc, 896. The prosecution of any appeal shall not hinder, delay, or prevent the ap- 
pellee ‘from exercising all the rights and privileges heretofore mentioned : Provided, 


That the appellee shall file with the clerk of the court in which the appeal is pending | 


a bond with sufficient sureties, to be approved by the clerk, in double the amount of 
the assessment appealed from, conditioned that the appellee shall pay to the appellant 
whatever amount he may recover in the action. 

Sic, 897. If the appellant recover $50 more damages than the commissioners shall 


have awarded, or the appellee shall offer to allow judgment against him to be taken, — 


the appellee shall pay the costs of appeal, otherwise the appellant shall pay such 
costs. 


Suc. 898. The costs and expenses of proceedings, except as herein otherwise pro- 


vided, shall be paid by the party making the application: Provided, however, That 


if the ‘applic ant shall, before the commencement of such proceedings, have tendered ie 


to the parties owning or occupying the lands or mining claims a sum equal to or 
more than the amount of damages recovered by the defendant or defendants, then all 
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- of the costs and expenses shall be paid by the party or parties owning the lands or 
mining claims affected by the right of way and who appealed and resisted the claim 
f the applicants. 

_ The substance of Article I, section 1081 (Chapter LIV, on roads and highways), is 
§ follows: County roads running parallel shall not be nearer than one mile, and 
pon the presentation of a petition signed by at least five freeholders of any neigh- 
borhood praying for passage to the various water-courses for stock purposes, the 
— commissioners may at their discretion establish such passage-way. This section 


oe shall also apply to the opening and establishment of neighborhood roads running to 


is 
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timber. 
(For other details of roads, see section 1064. ). 
_ The general laws for 1883 contain ax act to punish persons for unlawfully divert- 
ing water; in substance it is as follows: 
_ _ SECTION. 1. Any person who shall divert from any water-course or ditch any water 
_ flowing therein, and by such diversion shall deprive another of the use of water to 
which he is entitled by law, and who shall refuse immediately to relinquish the water 
_ so diverted, upon demand being made by the person, or the agent of the person, to 
_ whom the water rightfully belongs, shall, on conviction, be fined in any sum not to 
exceed $100 or imprisoned in the county jail not exceeding three months, or by both. 
Sec. 2. If any person, by force, threats, intimidation, or putting in fear with arms, or 
otherwise, near or upon any water-course or ditch, shall prevent or seek to prevent 
- any person from possessing or obtaining any water which he desires for some useful 
purpose, or by these means shall prevent any person lawfully entitled to the use thereof 
from diverting the water, when and where he may desire, the person so offending 
_ shall be deemed guilty of felony, and on conviction, be imprisoned in the Territorial 
_ prison not less than one year, nor more than five years. 
Be mine general laws of 1885 contain an act relative to water-rights, in substance as 
— follows: 
SECTION 1. The right to the use of running water flowing in the rivers, streams, 
_ ¢anions, and ravines may be acquired by appropriation. 
SKC. 2. The appropriation must be for some useful or beneficial purpose, and when 
_ the appropriator or his successor in interest abandons and ceases to use the water for 
such purposes the right ceases; but questions of abandonment shall be questions of 
fact, and shall be determined as other questions of fact. 
$c. 3. The person entitled to the use of water may change the place of diversion, 
if others are not thereby injured, and may extend the ditch, flume, pipe, or aqueduct, 
- by which the diversion is made, to any place other than where the first use was 
_ made, and may use the water for other purposes than that for which it was origi- 
_ nally appropriated. 
 SEc. 4. The water appropriated may be turned into the channel of another stream 
and mingled with its waters, and then [be] reclaimed; but in reclaiming it water 
hy, ac eae appropriated by another must not be diminished in quantity or deteriorated 
in quality. 
mT + EC. Sas between appropriators, the one first in time is first in right. 
Sc. 6. Any person hereafter desiring to appropriate water must post a notice in 
writing in a conspicuous place at the point of intended diversion, stating first, the 
number of inches claimed, measured as hereinafter provided; second, the purpose for 
whieh it is claimed, and place of intended use; third, the means of diversion, with 
size of flume, ditch, pipe, or aqueduct, in which he intends to divert it; fourth, the 
date of appropriation; fifth, the name of the appropriator. The appropriator shall 
_ file with the recorder of the county, within twenty days after date of appropriation, 
_ ~—s a notice, which, in addition to the facts required to be stated in the posted notice, 
shall contain the name of the stream from which the diversion is made, if it has a 
a name, and if not, such a description of it as will identify it; also an accurate descrip- 
tion of the point of diversion and reference to some natural object or permanent mon- 
ument. 
; The recorded notice shall be verified by the affidavit of the appropriator, or some 
one in his behalf, which must state that the matter and things contained in the no- 
tice are true. 
Sec. 7. Within forty days after posting the notice the appropriator must proceed. 
| to prosecute the excavation or construction of the work by which the water appro- 
_ priated is to be diverted, and must prosecute the same with reasonable diligence to 
completion. If the ditch or flume, when constructed, is inadequate to convey the 
amount of water claimed, the excess claimed above the capacity of the ditch or flume 
shall be subject to appropriation by any other person. | ; 
‘Ske. 8. A failure to comply with the provisions of this act deprives the appropri- 
ator of the right to the use of water as against a subsequent claimant who complies 
therewith, but by complying the right to the use of the water shall relate back to 
p the date of posting notice. 
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ing manner: A box or flume shall be constructed, with a head-gate placed so as to _ 
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Sec. 9. Persons who have heretofore acquired rights to the use of water shall, __ 
within six months after the publication of this act, file in the recorder’s office of the — : 
county wherein the water-right is situated a declaration in writing, except notice be. “4 
given of record setting forth the same facts required in the notice provided for in sec- ‘ 1 
tion 6 of this act. The declaration shall be verified as before required in cases of no- : 
tice of appropriation of water: Provided, That a failure to comply with the require- 
ments of this section may in no wise work a forfeiture of such heretofore acquired — 
rights, nor prevent any such claimant from establishing such rights in the courts. erg 

SEc. 10. The record provided for in the preceding sections, when duly made, shall { 
be taken and received in all the courts as prima facie evidence of the statements — 
therein obtained. ; 7 

Src. 11. In any suit hereafter commenced for the protection of rights acquired to ; 
water, the plaintiff may make any or all persons who have diverted water from the ; 
same stream or source parties to such action, and the court may in one decree settle the ‘ 
relutive priorities and rights of the parties to such suit. When damages are claimed bags 
for the wrongful diversion of water, the same may be assessed and apportioned by the- 
jury in their verdicts, and judgment may be entered for or against one or more of 3 
several defendants, and may determine the ultimate rights of parties between them- 
selves. 

Src. 12. In any action concerning joint water-right, or joint rights in water-ditches, 
unless partition of the same is asked by parties to the action, the court shall hear and 
determine such controversy as if the same were several as well as joint. 

Src. 13. The recorder of each county must keep a well-bound book, in which he must 
record the notices and declarations provided for in this act, and he shall be entitled 
to have and receive the same fees as are now or hereafter may be allowed by law for 
recording instruments entitled to be recorded. 

Sec. 14. The measurement of water appropriated shall be conducted in the follow- 
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leave an opening of 6 inches between the bottom of the box or flume and lower edge 
of the head-gate, with a slide to enter at one side of and of sufficient width to close 
the opening left by the head-gate, by means of which the dimensions of the opening 
are to be adjusted. The box or flume shall be placed level, and so arranged that the. 
stream in passing through the aperture is not obstructed by backwater or an eddy 
below the gate; but before entering the opening to be measured the stream shall be 
brought to an eddy, and shall stand three inches on the head-gate and above the top 
of the opening. The number of square inches contained in the opening shall be the 
measure of inches of water. 
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Irrigation companies may be incorporated under general laws, and are declared to 
be works of internal improvement, and, as such, towns may vote gratuities to them 
to the extent of 10 per cent. of the assessed value of such towns, and by a two- | 
thirds vote to the extent of 15 per cent., and may issue bonds for the same purpose to 
the amount of 10 per cent. of the assessed value. 35 
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AN AcT TO REGULATE THE USE OF WATER FOR IRRIGATION AND FOR OTHER Pur: 
POSES, ETC. 
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SECTION 1. That the lands now irrigated, or which may hereafter be irrigated in 
the State of Nevada, are hereby divided into the following irrigation districts: Dis- 
trict No. 1 shall consist of all the lands irrigated from the Truckee River and its trib- 
utaries. District No. 2 shall consist of all the lands irrigated from the Carson River Re 
and its tributaries. District No. 3 shall consist of all the lands irrigated from the _ 
East and West Walker Rivers and their tributaries. District No. 4 shall consist of yy 
all the lands irrigated from the Humboldt River and its tributaries. District No. 5 
shall consist of all the lands irrigated from the Owyhee River and its tributaries, 

District No. 6 shall consist of all the lands irrigated from the Rees River and its trib- 

utaries. District No. 7 shall consist of all the lands irrigated from the White River — 

and its tributaries. District No. 8 shall consist of all the lands irrigated from the 

Muddy River and its tributaries. Other irrigation districts may be formed from time 

to time by the governor, on petition of the parties interested, comprising territory 

not within any of the above-established irrigation districts. adh i 
Src. 2. There shall be one water commissioner for each of the above-named dis- 


tricts and for each district hereafter formed, who shall be appointed by the governor a 
whenever his service may be required, to be selected by him from the persons recom = 
lyf 
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ae mended to him by the several boards of county commissioners of the counties in which 
ang _ the water districts may extend, and the water commissioners so appointed shall hold 
___ Office for the period of two years, or until their successor is appointed and qualified. 
_ The governor, by like selection and appointment, shall fill all vacancies which may 
be caused by death, resignation, or continued absence from the district, removal or 
_ otherwise, and the governor may at any time remove any water commissioner for 
failure to perform his duties or for any other cause. 
sxc. 3. That within twenty days after his appointment, and before entering upon 
the duties of his office, such water conmissioner shall take and subscribe to an oath 
_ ___ to faithfully and impartially perform the duties of his office, which oath shall be de- 
___ posited with the clerk of the court having jurisdiction over his district. 
Se Sec. 4. It shall be the duty of said water commissioners to divide the water in the 
natural lakes or streams of their districts among the several ditches taking water 
__ from the same according to the prior rights of each, respectively, in whole or in part, 


_ __ and to shut and fasten, or cause to be shut and fastened, the head-gates of any ditch 


Dy 


____ or ditches heading in any of the natural streams or lakes of the district, which in 
time of a scarcity of water makes it necessary by reason of the priority of the rights 
iy Y 
_ __ of others above or below them on the stream. 

ae SEC. 5. Every person who shall willfully open, close, change, or interfere with any 
___ head-gate or water-box without authority shall be guilty of a misdemeanor, and on 


___ gonviction thereof shall be fined in any sum not exceeding five hundred dollars, or 
. imprisoned in the county jail for a term not exceeding six months, or both such fine 


Be fe imprisonment. The water commissioners, or their assistants, within their dis- 
.. ricts, shall have authority to arrest any person or persons offending, and take them 
_ before the nearest justice of peace in the county, tobe dealt with as in other cases. 
ae Src. 6. The water commissioner herein provided shall be entitled to pay at the 
rate of five dollars per day for each day he shall be actually employed in the duties 
of his office, not to exceed ninety days in any one year, to be paid by the county in 


which his irrigation district may lie. Each water commissioner shall keep a just 
and true account of the time spent by him in the duties of his office, and shall pre- 


__-_—sgent a true copy thereof, verified by oath, to the board of county commissioners of 
_ the county in which his district may be, and said board of county commissioners 
_ __ Bhall allow and pay the same out of the county treasury, and where irrigation dis- 
___._ triets shall extend into two or more counties then said water commissioner shall be 


ia naid for his services as follows: In District No. 2, Douglas County shall pay ——, 
a Ormsy County shall pay ——, Lyon County shall pay , Churchill County shall 
pay —. In District No. 3, Esmeralda County shall pay » layon County shall 
Sie pay ——, Douglas County shall pay In District No. 4, Humboldt County shall 




















_ pay three-sevenths ——, Lander County shall pay one-quarter , Eureka County 
_ shall pay one-quarter ——, Echo County shall pay three-sevenths District No. 
_ 6, Lander County shall pay , Nye County shall pay ——. Said water commis- 
____ sioner shall have power, in case of emergency, to employ suitable assistants to aid 
him in the discharge of his duties; such assistants shall-take the same oath as the 
__water commissioner and shall obey his instructions, and each shall be entitled to 
_- four dollars per day for every day he is actually employed, not to exceed thirty-five 


_ days in any one year, to be paid upon the certificate of the water commissioner in 
2 the same manner as is provided for payment ot water commissioners. 
/ © §£¢c. 7. Said water commissioners shall not begin their work until they shall be 

2 called by three or more owners or managers or persons controlling ditches in their 
_-__ several districts by application in writing, stating that there is a necessity for their 
action, and they shall not continue performing services after the necessity therefor 
wo" shall cease. - 

_ Sec. 8. For the purpose of hearing, adjudicating, and settling all questions con- 
BY ‘cerning the propriety of theappropriationof water between ditch companies and other 
___ owners of ditches drawing water for beneficial purposes from the same stream or its 
a. Per ences or lakes, within the same irrigation district, and all other questions of 

aw and questions of right growing out of or in any way involved or connected there- 
_ ~~ -with, jurisdiction is hereby vested exclusively in the several district courts as follows: 
For district No. 1, in the district court of the State of Nevada, Washoe County ; for 
Be ‘district No. 2, in the district court of the State of Nevada, Ormsby County; for dis- 


i 
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___ trict No. 3, in the district court of the State of Nevada; for district No. 4, in the dis- 
‘trict court of the State of Nevada, for either Humbolt or Elko Counties; for district 


per No. 5, in the district court of the State of Nevada; for district No. 6, in the district 
¥ court of the State of Nevada, Lander County; for district No. 7, in the district court 
of the State of Nevada; for district No. 8, in the district court of the State of Nevada. 
All lakes, streams, and reservoirs not herein enumerated shall be for all purposes at- 
tached to and belong to the irrigation district in which the greater portion of its 
waters is, it being the intention and meaning hereof to add to each irrigation district 
all waters not hereinbefore enumerated, the majority of which lie within their re- 
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spective areas, for the purpose of acquiring rights to the appropriation and usethereof _ ; 


and adjudicating the same. : bth 
Sec. 9. In order that all parties may be protected in their lawful rights to the use 


of water for beneficial purposes, every person, association, or corporation owning or — 


claiming any interest int any ditch, canal, or reservoir within any water district 
shall, on or before the first day of September, eighteen hundred and eighty-nine, file 
with the county recorder of the county a statement of their claim. under oath, en- 
titled of the proper county, which statement shall contain the name or names, to- 
gether with tho post-office address, of the claimant or claimants claiming ownership 
as aforesaid of any such ditch, canal, or reservoir, the name thereof (if any); and if with- 
out a name the owner or owners shall chcose and adopta name to be therein stated by. 
which such ditch, canal, or reservoir shall thereafter be known; the description of 
such ditch, canal, or reservoir as to location of head-gate, general course of ditch, 
the name of the natural stream or lake from which such ditch, canal, or reservoir 
draws its supply of water; the length, breadth, depth, and grade thereof as near as 
‘may be; the time, fixing a day, month, and year as the date of appropriation of water 
by original construction, also by the enlargement or extension, if any such thereof 
have been made, and the amount of water claimed by or under such construction, 
enlargement, or extension, and the present capacity of the ditch, canal, or feeder of 
reservoir, and also the number of acres of land lying under and being, or proposed to 
be, irrigated by water from such ditch, canal, or reservoir; or if such waters have 
been appropriated for other beneficial purposes than irrigation, a statement of sueh 
purposes. Said statement shall be signed by the proper party or parties and filed 
with the recorder of the county wherein the right claimed is situated, which shall 
be recorded by him in a book kept for that purpose. . 
Sec. 10. Upon the filing of such statement the recorder shall indorse upon the 


back thereof the date of filing, and shall prepare an index of the same in a book to be — 


provided forthat purpose by the county commissioners, which said index shall con- 
tain the date of filing, the name of the party, association, or corporation, the name 
of the ditch, the stream from which the water is taken by such ditch, canal, or res- 
_ ervoir, the location of the head-gate, the date of the appropriation of the water by 
construction, enlargement or extension. Said index shall be prepared alphabetically 
by reference to the name of the ditch, canal, or reservoir. ; 

Src. 11, For filing and indexing such statement the recorder shall receive the same 
fees as for recording deeds, tobe paid by the party or parties filing the same. 

SEC. 12. That hereafter every person, company, or corporation constructing, en- 
larging, or extending any ditch, canal, or reservoir for beneficial purposes, and in- 
tending to use or appropriate any water from any natural stream or lake within any 
water district for such beneficial purposes, shall tile with the county recorder of the 
proper county before the commencement of the construction, enlargement, or exten-_ 
sion of such ditch, canal, or reservoir, a statement showing the stream or streams 
from which the water is to be taken; the point or place on said stream at or near 
which the water is to be taken out; the line or commencement of said ditch or 
ditches as near as may be; the use or uses to which said water is to be applied; the 
dimensions of said ditch or ditches, and each thereof, giving width on bottom and 
top, slope of banks, and grade of ditch, and likewise of any and all enlargements 
thereof, which statement shall be filed and indexed as is provided in section 9 of 
this act; and from the time of filing any such statement water sufficient to fill such 
ditch or ditches and subserve the use or uses aforesaid, if a lawful and just use, shall 
be deemed and adjudged appropriated: Provided, That nothing herein contained 
shall be permitted to interfere with a prior right to said water or to any thereof: 
And provided further, That such person or persons or corporation shall, within sixty 
days next ensuing the filing of such statement, begin the actual construction of said 
ditch or ditches, and shall prosecute the work of the construction thereof diligentl 
and continuously to its completion: And provided further, That the beginning of a 
necessary survey of such ditch or ditches shall be construed as the beginning of said 
work of construction. | 

SEc. 13. The water of every natural stream not heretofore appropriated within this 
State is hereby declared to be the property of the public, and the same is dedicated 
to the use of the people, subject to appropriation as hcrein provided. The provisions. 
of this act shall apply to all cases where the water of natural streams or lakes is ap- 
propriated for beneficial purposes, whether the water be conducted through ditches, 
canals, flames, or tunnels, and shall apply also to cases where for irrigating purposes 
the water is stored in reservoirs, and the owner or owners of any ditch, canal, flume, 
or tunnel through which water is conducted for irrigating purposes, and also the 
Owners of reservoirs, may conduct the water therefrom into and along any of the 
natural streams of the State, but not so as to raise the waters thereof above high- 
water mark, and may take the same out again at any point desired; but due allow- 
ance shall be made for evaporation and seepage, the amount to be determined by the 
water commissioner of the proper district, subject to review and determination by 
the court having jurisdiction over priorities in such districts. 
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 * PRIORITIES AND THEIR ADJUDICATION. 233 
5 . 
Ste" y 
‘Suc. 14. Whenever any person or persons, association or corporation, interested as 
owners of any ditch, canal, or reservoir in any district, shall desire a determination 
Bes, ot the priorities of rights to the use of water from any stream or streams from which 
__ they draw the water for their ditch or ditches, canals, or reservoirs, they shall present 
to the district court having jurisdiction over the rights in such water district, or to 
_ the judge thereof, a petition or application in writing, moving or praying said court 
_ to proceed to an adjudication of the priorities of rights to use of the water for irriga- 
_ tion, between the several ditches, canals, or reservoirs, in such district, on the stream 
or streams named in such motion, petition, or application. The said motion, petition, 
_ orapplication shall state the names of the ditches, canals, or reservoirs claiming 
water from said stream or streams as appears from the final statements in the re- 
corder’s office, together with the names of the persons, associations, or corporations in- 
4 terested therein, taken from such statements, and shall set forth the nature of the 
_ ¢laimor claims of the applicant or applicants, and such motion, petition, or application 
shall be entitled ‘‘ In the matter of an application for an: adjudication of the priori- 










ties of rights to use water for beneficial purposes inwater districts. District No. ; 
on ——”’ (stating the stream or streams). Upon the filing and docketing of such 


_ application the court or judge thereof shall, without unnecessary delay, by an 
order to be entered of record upon such petition or application, appoint a day 
for commencing to hear and take evidence in such adjudication, at which time 
it shall be the duty of the court or judge thereof to proceed and hear all evi- 
dence that may be offered by or in behalf of any person, association, or corpora- 
tion interested in stream or streams in such district, in any ditch, canal, or reservoir, 
either as owner or consumer of water therefrom, in support of or against any 
claims of priority of appropriation of water made by means of any ditch, canal, or 
reservoir, or by any enlargement or extension thereof in such disérict, or on such 
stream or streams, and consider all such evidence, also the arguments of the parties or 
_ their counsel, and shall ascertain and find from such evidence, as near as may be, the 
date of the commencement of such ditch, canal, or reservoir, together with the 
original size and carrying capacity thereof as originally constructed; the time of 
_ the commencement of each enlargement or extension thereof, if any, with the in- 
creased capacity thereby occasioned ; the time spent severally in such construction, 
' enlargement, or extension, and re-enlargement, if any ; the diligence with which the 
work was in each case prosecuted; the nature of the work as to the difficulty of 
_. construction, and all such other facts as may tend to shew the compliance with the 
_~_ law in acquiring the priority of right claimed for each such ditch, canai, or reservoir, | 
and determine the matters put in evidence, and make and cause to be entered a 
/ decree determining and éstablishing the several priorities of right, by appropria- 





_. tion of water of the several ditches, canals, and reservoirs in such water district in 
' ~~ such stream or streams, concerning which testimony shall have been offered, each 


_-—s according to the time of its said construction and enlargements and extensions, with 
__ the amount of water which shall be held to have been appropriated by such con- 
_  __ struction and enlargement or extensions, describing such amount by cubic feet per 
_-—~—-—s. second of time (which shall also be the measurement for the sale of water), if the 
___ evidence shall show sufficient data to ascertain such cubic feet, and if not, by width, 
_ depth, and grade, and such other description as will most certainly and conveniently 
show the amount of water intended as the capacity of such ditch, canal, or reservoir. 
In such decree such court or judge thereof shall receive from the clerk, on payment 
therefor, a certificate, under seal of the court, showing date or dates and amount or 
amounts of appropriations adjudged in favor of such ditch, canal, or reservoir, under 
and by virtue of the construction, extension, and enlargement thereof severally, also 
specifying the number of said ditch, as determined by said court, with reference to 
priority and of each priority to which the same may be entitled by reason of said 
construction, extension, and enlargements; provided, that any party or parties 
claiming any right to the use of water for beneficial purposes in such district and on 
such stream or streams by reason of being owner of or interested in any ditch, canal, 
‘or reservoir, who is not mentioned in the petition or application, and shall become 
parties to such proceedingsand shall have their rights adjudicated therein. The court, 
or judge thereof, may, instead of taking testimony orally or in open court, refer 
the matter to a referee, with such powers as in other cases. The testimony may be 
_ taken at any place ordered by the court, or judge thereof, or by the referee. aM 
Src. 15. The holder of the certificate provided for in section fourteen shall exhibit 
the same to the water commissioner of the district when he commences the exercise 
_ of his duties, and such water commissioner shall keep a book in which he shall enter 
a brief statement of the contents of such certificate and which shall be delivered to 
his successor, and said certificate, or statement thereof in his book, shall be the war-_ 
rant of authority to said commissioner for regulating the flow of water In relation to 
such ditch, canal, or reservoir; said certificate shall be recorded at the same rates of 
charges as in case of deeds of conveyance in the records of each county into which | 
the ditch, canal, or reservoir, to which such certificate relates, shall extend ; and said 


‘ 
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certificate, or said record thereof, or a duly certified copy of such record, shall be 


»rima facie evidence of so much of the decree as shall be recited therein in/any suit 
or proceeding in which the same may be relevant. | 


SEc. 16. Upon the order of the court fixing the time of such hearing being made, — 


the clerk shall make a certified copy of such order, which order shall contain i. = 


names of all parties alleged in the application to be interested in the matter, whieh 


shall be thereupon served upon each of the parties therein named, in the same man- 
ner as summons, It shall be the duty of the clerk also to give public notice of such 
application in a newspaper, if any printed and in circulation, iu each county wherein 
such water district is situated, which shall be published at least twenty days, and 
which said notice shall contain the date of the filing of said petition or application, 


the name or names of the parties filing the same, a copy of the order made by the— 


court of hearing, and shall notify all parties interested as owners in any ditch, canal, 
or reservoir, on such stream or streams, in such water district, as well as the persons 
named in the petition or application, to appear at said court, or before the judge 
thereof, at the time appointed and stated in the order; and all persons interested as 
owners or consumers may then and there present his or her or their proofs for or 
against any priority of righs of water by appropriation sought to. be shown by any 
party, by or through any ditch, canal, or reservoir (either as owner or consumer of 
water therefrom), and in case any party mentioned in the petition or application 
‘an not be personally served in any county embraced in such water district, the pnb- 
lished notices above provided shall be deemed sufficient service of notice: Provided 
further, That in addition to such publication the clerk shall mail such published no- 


tice to each party mentioned in the petition or ap lication, directing the same to the 
LY, ) 8 


address of the parties, as stated in the sworn statement on file. Proof of the proper 
publication shall consist in the sworn certificate of the publisher of the paper in 
which notice is published, to which shall be attached a printed copy taken from such 
paper. 

Src. 17. Any person or persons who shall willfully eut, dig, or break down or open 
any gate, bank, or embankment or side of any ditch, canal, or reservoir, flume, pipe, 
tunnel, or feeder in which such person or persons may be joint owners or which is 


the property of another or in the lawful possession of another or others and used for 


the purpose of irrigation, milling, manufacturing, mining, or domestic purposes, with 
intent maliciously to injure any person, association, or corporation, or for his or her 
own gain or with the intention of stealing, taking, or causing to run or pour out of 
such canal or reservoir, feeder, pipe, or flume any water for his or her own profit, 


benefit, or advantage, or to the injury of any other person, persons, association, or. 
corporation lawfully in the use of such water or of such ditch, canal, tunnel, feeder, 


pipe, or flume, he, she, it, or they so offending shall be deemed guilty of a misde- 
meanor and on conviction thereof shall be fined in any sum not exceeding $500, and 
may be imprisoned in the county jail not exceeding six months, or both, at the dis- 
cretion of the court. : 
Src. 18. Any party or parties representing any ditch, canal, or reservoir, or any 
number of parties representing two or more ditches, canals, or reservoirs, which are 


affected, in common with each other, by any portion of the decree rendered by the dis- 
trict court, by which he, she, it, or they may feel aggrieved, may have an appeal from 


said district court to the supreme court, and in such case the party or parties join- 
ing desiring an appeal shall be the appellants, and the parties representing any one 
or more ditches, canals, or reservoirs affected in common adversely to the interest of 
appellants shall be appellees. The party or parties in such appeal shall, within sixty 
days after the date of the decree is entered under this act, tile a notice of appeal in 
writing stating that such party or parties appeal to the supreme court of the State 
from the decree rendered in the case or any part thereof. Whenonly a part of the de- 
cree is appealed from, the notice of the appeal shall so state and shall also in that 
case specify the portion or part of the decree appealed from. Upon filing of such 
notice of appeal the cause shall be deemed to be appealed to the supreme court of 
the State: Provided, however, That the party or parties appealing as aforesaid shall, 


within sixty days as aforesaid, enter into an understanding to be approved by the_ 


district court, or judge thereof, and to be given to all parties in said suit or proceed- 


ings other than the parties appealing, and to be in such an amount as the court or- 


said judge shall order, conditioned that the parties giving the said undertaking shali 
prosecute their appeal to effect and without unnecessary delay, and will pay all costs 
and damages which the parties to whom the undertaking is given, or either or any 
of them, may sustain in consequence of such appeal. 


Src. 19. The notice last aforesaid shall be entered of record, and the appellant or 


appellants shall cause a certified copy thereof to be served on each of the. parties or 
their attorneys, if they have one, as in other cases. : 
Src. 20, The appellant or appellants shall, within six months after the appeal be 


allowed as aforesaid, file in the office of the clerk of the supreme court of the State — 


a certified transcript of the proceedings had in the case in the district court, contain- 
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ae ing the pleadings and the statements of the parties filed therein and all evidence of 

record. offered on the hearing of the cause, or so much thereof as shall affect the appro- . 

__ priation of water claimed by the means of construction, enlargement, or re-enlarge- 
ment of the several ditches, canals, and reservoirs mentioned in the order allowing 

_ the appeal; such statement to be served, filed, and settled in the same manner as 
_ statements on motion for new trials. 

Sec. 21. The supreme court in all cases heard before it under this act shall, when 

it can properly be done, render such decree as the court or judge below should have 

rendered. It may either reverse or modify the decree of the court below. If reversed 
in whole or in part it may direct the court below as to its further proceedings therein. 

Src. 22. No claim of priority of any person, association, or corporation, on account 
of any ditch, canal, or reservoir, as to which he, she, it, or they have filed or refuse to 
offer evidence under any adjudication herein provided for, shall be regarded by any 
water commissioner in distributing water in times of scarcity thereof, until such time 

___as such party shall have, by application to the court having jurisdiction, obtained 

leave therefor and made proof of the priority of right to which such ditch, canal, 

or reservoir shall be justly entitled, which shall only be granted upon terms as to 
notice to other parties interested, and upon payment of all costs, and upon affidavit 
or petition, sworn to, showing the rights claimed, and the ditches, canals, and reser- 
voirs, with the names of the owners thereof, against which such priority is claimed, nor 
until a decree adjudging such ditch, canal, orreservoir has been entered, and certificate, 
such as mentioned in section fifteen thereof, shall have been issued to claimant and 

_ presented to the water commissioner. 

Sec. 23. No person, association, or corporation representing any ditch, canal, or 
reservoir shall be permitted to give or offer any evidence before said court until he, 
she, it, or they shall have filed a statement of a claim, in substance the same in all 
respects as is required to be filed under the provisions thereof. 

Sec. 24. The district court or judge thereof shall have power to order, for good 
cause shown, upon terms just to all parties, and in such manner as may seem meet, 
a re-argument or review, with or without additional evidence, of any decree made 
under the provisions of this act, whenever said court or judge shall find from the 
cause shown for that purpose by any party or parties feeling aggrieved that the ends 
_ of justice will thereby be promoted, but no such review or re-argument shall be 
ordered unless applied for by petition or otherwise within one year of the time of 
entering the decree complained of. 
 SEc. 25, Persons desiring to construct and maintain reservoirs for the purpose of 

_ toring water shall have the right to take from any of the natural streams of the 
State and store away any unappropriated water not needed for immediate use, for 
domestic irrigation, or other needful purposes; to construct and maintain ditches, 
canals, flumes, and tunnels in the same manner provided by law for the condemna- 
_ __ tion of lands for right of way for ditches, provided no reservoir with embankment or 
_ adam exceeding 10 feet in height shall be made without submitting the plans thereof. 
to the county commissioners of the county in which it is situated and obtain their 
approval of said plans. 

Src. 26. The owners of reservoirs shall be liable for all damages arising from leak- 
age or overflow of the waters therefrom, or by floods caused by the breaking of the 
embankment of such reservoir. 

_ SEc. 27. Every witness whoshall attend before the court or judge thereof, or before 

the person appointed to take testimony, in the causes provided for in this act, under 
subpeena by request of any party, shall be entitled to the same fees and mileage as 
witnesses in civil cases in the district court, and shall be paid by the party requiring 
his testimony. All other costs of the proceeding shall be paid by the parties claim- 
ing water, asmay be adjudged by the court or judge. 

Sec. 28. Whenever, in actions for proceedings,.for the determination of water 
rights, it may become necessary to divide the water of any stream or ditch between 
the different claimants, it shall be divided, as far as possible, by periods of time, in- 
steau of fractional parts of the water. 

Sec. 29. Said water commissioners shall so divide, regulate, and control the use 
of the water of all streams within their respective districts in such manner, as near 
as may be, as will prevent unnecessary waste of water; and to that end such com- 
missioners shall so shut and fasten the head-gate or gates of all ditches so that no 
more water will flow into said ditch than is actually required and will be used for 
the purpose or purposes for which such water was appropriated; and any person 
may resort to any court of competent jurisdiction for such relief as he may be en- 
titled to. 

_ §$xc. 30. Whenever testimony shall or may be taken in any district created by this 
act for the purpose of procuring decree as to appropriation of water and priorities 
thereof, any testimony theretofore taken upon the hearing of any former application 
or petition under this act may be introduced and shall be received as evidence. 
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Src. 31. This act shall in nowise be construed as impairing or abridging any rights” 


already vested in any person or persons, company or corporation, by virtue of the 


law heretofore. : 
Sec. 32. All acts and parts of acts inconsistent with this act are hereby repealed, 
Sec. 33. This act shall take effect and be in force from and after its passage, | 


UNLAWFUL DIVERSION AND WASTE OF WATER. 


SecTION 1. Any person or persons who shall, during the irrigating season, divert 


and conduct the water, or portion thereof, of any river, creek, or stream into a slough — 
or sloughs, dam or dams, pond or ponds, and retain, or cause the same to be held or 


retained therein without making any other use of such water, or who shall, during 
the irrigating season, divert and conduct the water, or portion thereof, away from 
any such river, creek, or stream, and run, or cause or allow the same to run to waste 
on sage-brush or greasewood land, such diversion shall be deemed an unlawful use 
and waste of water. 

Src. 2. Any person or persons, company, corporation, or association who shall, dur- 
ing the irrigating season, divert and conduct, or any person or persons aiding, abet- 
ting, or assisting any such person or'persons, company, corporation, or association in 
diverting and conducting, during the irrigating season, the water, or portion thereof, 
of any river, creek, or stream into any slough or sloughs, dam or dams, or pond or 
ponds, and retain, or cause the same to be retained therein without making any other 
use of sach water, or who shall, during the irrigating season, divert and conduet the 
water, or portion thereof, away from any river, creek, or stream, and.run, or cause or 
allow the same to run to waste, contrary to and in violation of the provisions of this 


act, shall be guilty of a misdemeanor, and upon conviction thereof, in any court of — 
competent jurisdiction in this State, shall be punished by a fine not exceeding five — 


hundred dollars or by imprisonment in the county jail of the county not exceeding 
six months, or by both such fine and imprisonment. 
Approved February 28, 1889. 


RECLAMATION COMMISSION. 


Whereas the State of Nevada has received from the General Government a grant 
of two million acres of land in lieu of the sixteenth and thirty-sixth sections, pre- 
viously granted to the State of Nevada, the proceeds from the sale ef which are to 
be placed to the credit of the school fund of the State; and 

Whereas under an act of Congress approved September 4, 1841, and an act approved 
March 21, 1864, a grant of 500,000 acres of land was made to the State of Nevada-for 
internal improvements; and 

Whereas the selections of said lands are not confined to any particular section of 
unappropriated land; and ‘ 

Whereas the greater portion of unappropriated lands in the State of Nevada is 
known to be desert, waste, and actually valueless and without sale, unless water, for 
the purpose of irrigation, can be brought upon them, and the land properly and 

systematically irrigated, crops of all kinds can not be successfully raised; and 

Whereas the permanent settlement, growth, wealth, and independence of the State 


and people, as well as the sale of school lands, depend upon the reclamation of these 
desert lands: Now, therefore, 


The people of the State of Nevada, represented in senate and assembly, do enact as follows: — 


SECTION 1. A board of reclamation commissioners is hereby created, to consist of 
four members, to be known as the “ board of reclamation and internal improvements,” 
for the storage of water and reclamation of arable desert lands in this State. Said 
board to consist of J. F. Clark, of Humboldt County, Evan Williams, of Ormsby 
County; J.R. Bradley, of Elko County, and Herman Springmeyer, of Douglas County. 
The said J. F. Clark, of Humboldt County, and Evan Williams of Ormsby County, to 
hold the position for the term of four years, or until the election of their successors, 
and the said J. R. Bradiey, of Elko County, and Herman Springmeyer, of Douglas | 
County, to hold the position for the term of two years, or until the election of 
their successors. The State of Nevada is hereby divided into seven internal im- 
provement and reclamation districts, of which Douglas, Ormsby, Esmeralda, Lyon, 
and Storey, shall constitute the first district, Washoe County, the second district, 
Churchill County, the third district, Humboldt County, the fourth district, Elko — 
County, the fifth district, Lander, Eureka, and White Pine Counties, the sixth~ 
district, and Nye and Lincoln Counties the seventh district. At the general 
election in eighteen hundred and ninety, and at each general election thereafter, 
there shall be elected from the State at large two reclamation commissioners, 
one who shall serve for the term of two years, and one fox the term of four 
years, from and after the first Monday in January next succeeding such election. 
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; ~The office of said board shall be in the State capitol building, at the seat of govern- 
¥ " y t . . 5 
 - ment. The board shall adoptrales and regulations for the transaction of its business. 
Bee 8 Suc. 2. The board of reclamation shall invite, receive, and procure information 
_ and statistics in regard to all public lands within this State, and the waters running 
' __ therein, which are or may become possible of reclamation, by means of conducting 
_ upon them the unappropriated waters running through natural or artificial channels 
within this State, and shall report the same, together with an approximate estimate 


| lature. 

Suc. 3. The board of reclamation shall also invite, receive, procure, and publish 
facts and statistics regarding the natural water-courses of this State and séveral dis- 
tricts, including source, supply, water-power, and other matters relating to the value 
of said waters, or the most practical methods of utilizing the same, either for milling, 
mining, manufacturing, or agricultural purposes, in order that said information may 
_ be offered for the attraction of dormant capital and the encouragement of individual 
enterprise. . 

_ Sxc. 4. It shall be the duty of the surveyor-general, ex officio, to furnish the board 
of reclamation, within a reasonable time, maps, profiles, and estimates to determine 
the cheapest and most economical and valuable routes for canals, reservoirs, and 
other improvements for irigation and milling purposes; and also to furnish maps, 
plans, and estimates for the purpose of building reservoirs, dams, etc., connected with 
_ the storing and preserving of waste water. 

$c. 5. The board of reclamation shall have the power to divide the State into dis- 
tricts, and to appoint a superintendent for each reclamation district within the State, 
_ ~~ ~-which they nay establish and refine, whose duty it shall be to superintend the build- 
es ing, constructing, and maintenance of the canals, dams, and other like works within 
his district as so defined. 


1 “sit ~ improvements shall be done by contract, if done by private parties the contracts to 
_____ be let to the lowest responsible bidder. The work done by contract shall be let in 
_ ___ lots of one or more sections, said sections not being more than one mile in length, as 
_ __ indicated by the maps, profiles, plans, and specifications prepared by the surveyor- 
~~. general and adopted by said board. 5; 

Bey _ Sec. 7. The board of reclamation commissioners, of the State are hereby authorized 
~~ and directed to employ a competent civil engineer to ascertain and report the number 
* of irrigating ditches in each reclamation district, the capacity of the same in inches, 
_ and amount heretofore appropriated and used through said ditches. 

_ £S§&e. 8. Any irrigating ditch now constructed and hereafter carrying more water 
ey than reported by said civil engineer, the owner or owners thereof of said ditch shall 
_——s «pay to the reclamation fund of the State, for such additional water, such sums or 
rates as the board of reclamation commissioners shall designate ; which sum so paid 


shall constitute a part of the reclamation fund, and shall be available for demands 

ie against said fund. 

Bi Src. 9. Whenever the board of reclamation commissioners deem the reorganization 
—___ or division of any district advisable for internal improvements contemplated by this 

% act, they shall have power to make such changes and establish such additional rules 
for the government thereof as will not conflict with prior 1ights as now recognized 
by law. 

Suc. 10. The board shall have power to purchase or rent such lands for reservoirs, 
sites, or ditches, as they may deem best, whether within or without the boundaries 
of this State. 

Src. 11. The board of reclamation commissioners, on petition of ten or more per- 
sons interested in irrigation ditches in any district in this State petitioning for the 
issuance of bonds of said district for reclamation purposes, said board shall, at the 
next general election, submit the question, together with amount of bonds to be is- 
sued, to the voters of said district; and, if carried at said election, the said board 
shall issue and dispose of said bonds under such rules and regulations as they may 
adopt, the proceeds thereof to be placed in the reclamation fund of the district, and 
made available for reclamation purposes. 

Src. 12. The board shall advertise for and receive bids upon the work to be done 
as soon as the surveyor-general can have surveys, maps, plans, specifications, and 
estimates of the same in readiness for adoption by the board and inspection by bid-~ 
ders, and shall fix a time when they will open bids and award contracts, which shall 

not be done on less than four weeks’ notice thereof, which said notice shall be given 
for said time by publication in one newspaper in the reclamation district where the 
work is to be done, or by posting notices. é 
_ $c. 13. The terms of contracting may be to pay monthly, as the work progresses, 
on the estimate of the surveyor-general or engineer of the amount of work done, 
seventy per centum of its contract value, reserving to the district or State thirty per 


. 
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Suc. 6. The work of building and constructing any and all canals, dams, and other 


of costs and result of such proposed reclamation, at each biennial session of the legis- | 


~ 
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centum of the value thereof to insure its faithful completion according to contract, — 


when full payment shall be made, including the retained per centum, 
Src. 14. The board shall fix a de‘inite day for the final completion of any canal, 


dam, or other improvement, and require all contracts to be done and completed on 1 


before that day, and shall in any agreement reserve the right of forfeiture to the 


State or district of any retained per centum, and to award the contract of any per-— 


son or persons who, in the opinion of the surveyor-general, confirmed by the board, 


fails to make such monthly progress as will insure the completion of any such work 


so undertaken or contracted for on the day named. 

Src. 15. The board of reclamation shall, upon organization as herein provided, be 
authorized, empowered, and directed to construct a canal, ditch, or other proper work 
at, from, or upon the most desirable and practical point on any river or water-way in 


the State, or that can be procured—the said.point to be hereafter selected by said — 


board—to connect with, and to be connected with, for the purpose of milling or irri- 
gating the arable lands situate, lying, and being in the accessible vicinity of such 
selected river or water-way ; and the said canal, ditch, or other work shall be built 
or established upon a grade or plan in accordance with the configuration and neces- 


sities of the shortest and most feasible route and safe carriage of the requisite volume — 


of water required to irrigate the lands within the scope of said ditch or work. ¢ 
Src. 16. The total cost of said canal, ditch, or work shall not exceed one hundred 
thousand dollars, and the cost thereof is hereby limited to that sum. 


Sec. 17. The board of reclamation shall audit and certify to the State board of | 


examiners the several amounts that may become due from time to time for work and 
labor done, services or material furnished in and about the location and building of 
canals and other works of reclamation that may be carried on, built, and completed 
under the board, and when approved by the State board of examiners, the con- 
troller shall audit the same and draw his warrant upon the State treasurer for the 
several amounts of such claims, to be paid out of the reclamation fund of the State 
or district. 


Src. 18. The elective members of the board shall be paid their necessary traveling © 


expenses, and they shall receive no other compensation for their personal services. : 
Sec. 19. It shall be unlawful for any State officer, or any member of the board of 
reclamation, to be interested, directly or indirectly, or to take or have any interest 


or profit, in any manner, in any work of constructing any canal or other improve- 


ment for reclamation under this act, and upon conviction shall be fined in any sum 
not less than one thousand dollars nor more than ten thousand dollars, or imprison- 
ment in the State prison not less than one year nor more than five years, or both such 
fine and imprisonment. . 

SEc. 20. The annual rent for water within the scope of any canal, ditch, or work 
created and built by the board of reclamation shall be one dollar per acre per year. 
Said rental of water shall be held as a lien against said lands. 

Src. 21. The annual rent of water shall be collected in the same manner and by the 
same officers as taxes are now collected, and paid into the State or district treasury 
without fee or abatement and accounted for as the water rent, and placed to the 
credit of the reclamation and internal improvement fund; and it is hereby enacted 


that all lands sold by the State under the provisions of this act shall be supplied - 


with the necessary water for reclamation whenever in the judgment of the board it 
is practicable to do so, and the right of way for the secondary ditches is hereby re- 
served by the State, and shall be reserved and excepted by the surveyor-general and 
State land register, from every patent issued by the State, to take up, convey, and 
deliver all waste water over and across any lands sold and conveyed by the State to 
any person or persons, 

Src. 22. One hundred thousand dollars is hereby appropriated for the construction 
and building of any canal, ditch, dam, or other work or works mentioned in this 
act, and in no case shall a contract or contracts be entered into that shall in the ag- 
gregate exceed the sum of one hundred thousand dollars for the construction and 
building of said canal or work. 


Src. 23. The money herein appropriated shall be taken from the State school fund- 


and placed to the credit of the reclamation fund, herein credited, and in its place 
shall be deposited one hundred. bonds of one thousand dollars each, bearing interest 
at the rate of four per cent. per annum. Said bonds shall run for twenty years, but 
shall be redeemable by the State at its pleasure after two years. Said bonds 
shall be signed by the governor and State controller, and countersigned by 
the State treasurer, and authenticated with the great seal of the State, and shall state 
in substance that the State of Nevada owes to its school fund one thousand dollars, 
the interest on which sum, at four per cent. per annum, it agrees to pay until said 
bond is redeemed for the benefit of the common schools of the State. Said bonds shall 
be lithographed, as is usual in such cases, and deposited with the treasurer of the 
State. The interest on said bonds shall be paid semi-annually, on the first day of 
January and July, on the written order of the State board of education to the State 
controller, directing him to draw his warrant for the amount of such semi-annual in- 
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=i "terest on the reclamation interest and sinking fund herein created. All sums derived 
from the interest on said bonds shall go into the general school fund for the support 
of the common schools of the State, and for the regular and prompt payment of 
which the faith and credit of the State is hereby pledged. 
— -—*SEc. 24. There shall be levied and collected for the fiscal year commencing Janu- 
ary first, A. D. eighteen hundred and ninety-one, and annually thereafter, an ad 

a valorem tax of two cents on each one hundred dollars of all the taxable property in 
_  -the State, and all sums derived from this tax shall go into the reclamation interest 
and sinking fund for the payment of the interest and redemption of bonds herein au- 
thorized by this act. 
ay SEc. 25. The reclamation fund is hereby made a permanent fund, into which all 
reyenue arising from the last-mentioned section, and from the water rent aforesaid, 
___ in section fifteen, and from any other source provided by law, shall be paid and shall 
___»* be devoted as follows: First, to the payment of intereston bonds; second, to the re- 
_ demption of the principal sum of the bonds at or before maturity ; third, to the ree- 
Jamation of new districts that may be hereafter created; fourth, to be transferred to 
_ __ the general fund of the State. 
“pe Approved March 3, 1889. 

. : ARTESIAN WELLS. 


ae ae 
Bean: - SECTION 1. Section one of said act is hereby amended so as to read as follows: 
-  ___ Section one, Every person, firm, company, corporation, or association, that shall, 
i after the passage of this act, commence the sinking of artesian wells, for stock or 
_ __ agricultural purposes, shall be entitled for sinking such artesian well, where flowing 
water is obtained, the following specified sums: For the first two hundred feet, one 
dollar and twenty-five cents per foot; for the third one hundred feet, one dollar and 


_ fifty cents per foot ; for the fourth one hundred feet, two dollars per foot ; for the fifth 
one hundred feet, two dollars and twenty-five cents per foot; for the sixth one hun- 
_ dred feet, two dollars and fifty cents per foot; for the seventh one hundred feet, three 
dollars per foot ; for the eighth one hundred feet, three dollars and fifty cents per foot ; 
for the ninth one hundred feet, four dollars per foot; for the tenth one hundred feet, 
_ __ four follars and fifty cents per foot; for all depths exceeding one thousand feet, five 
me dollars per foot for each and every foot below the said one thousand feet. And an 
additional bounty of one thousand dollars for every well sunk to the depth, of one 
thousand feet or more: Provided, That such well shall furnish twenty thousand gal- 
-_lons of water each twenty-four hours, flowing continuously for thirty days, said sums 
to be paid in the manner provided for in sections four and five of this act: Provided, 
That no bounty shall be paid on any well which does not furnish seven thousand gal- 
— ___lons of water in each twenty-four hours, flowing continuously for thirty days: And 
provided further, That no two wells shall receive a bounty if located within the same 
—_~county. Where two or more wells within the prescribed limit apply for a bounty, 
____ the well which first furnished the amount of water required by this act shall be en- 
titled to the bounty allowed by this act. 

. Suc. 2. Section six of said act is hereby amended so as to read as follows: 

Section six. The sum of ten thousand dollars is hereby appropriated out of any 
-——~—«s money in the general fund of this State for the payment of bounties herein provided 





ie for. 
eee OREGON IRRIGATION LAWS. 
Sc. 4057. A right of way over any State lands belonging to the State of Oregon, 


i 
- school or University lands, tide or swamp, and overflowed lands, is hereby granted to 
<7 any railroad corporation who may construct railroad over such lands, on each side 
—__ of said road to the width of fifty feet. 

_*  ‘$xce. 4058. A right of way for the construction of a water-ditch to be used for irri- 


Bi: ; gation, manufacturing, or mining purposes, ditches or water-pipes for conveying 

a water tocities and towns for domestic purposes or for the extinguishment of fires, is 

‘e hereby granted to any individuals or corporations who may construct such water- 

ditches or water-pipes over any of the State lands belonging to the State of Oregon— 

% tide, swamp, and overflowed lands, and school lands—tor «a distance on each side of 
/ ‘said ditches or water-pipes of twenty-five feet, 





—  _ $xc. 4059. It shall be the duty of said railroad corporation or water company or 
individuals constructing said railroads, water-ditches, or water-pipes te file a copy 
__ of the field-notes of the survey of such railroads, ditches, or water-pipes with the sec- 
retary of state of the State of Oregon, showing the location of said railroad, water- 
ditch, or water-pipe. 

_  $xc. 4060, All patents hereafter granted by the State of Oregon for any of the class 
_ of Jands heretofore mentioned shall be made subject to any vested rights of the own- 
ers of such railroads, water-ditches or water-pipes as may have been acquired under 
the preceding sections. 
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NEW MEXICO IRRIGATION LAWS. 


The treaty of peace between the United States and Mexico in 1848 contains the 
following provisions in Articles VIII and IX: y 
«“ Arr. VII. Mexicans now established in territories previously belonging to Mex- 
ico, and which remain for the future within the limits of the United States as defined 
by the present treaty, shall be free to continue where they now reside, or toremove at 
any time to the Mexican Republic, retaining the property which they possess in the 
said territories, or disposing thereof and removing the proceeds wherever they 


please, without being subjected on this account to any contribution, tax, or charge 


whatever. 


“Those who shall prefer to remain in the said territories may either retain the title 


and rights of Mexican citizens, or acquire those of citizens of the United States; but 
they shall be under the obligations to make their election within one year from the 
date of the exchange of ratifications of this treaty, and those who shall remain in the 
said territories after the expiration of that year without having declared their in- 
tentions to retain the character of Mexicans shall be considered to have elected to 


become citizens of the United States. In the said territories property of every kind 


now belonging to Mexicans not established there shall be inviolably respected. The 
present owners, the heirs of these, and all Mexicans who may hereafter acquire said 
property by contract shall enjoy with respect to it guarantees equally ample as i 
the same belonged to citizens of the United States. ; 
‘¢ Arr. IX. Mexicans who in the territories aforesaid shall not preserve the charac- 
ter of citizens of the Mexican Republic conformably with what is stipulated in the 
preceding article shall be incorporated into the union of the United States and be 
admitted at the proper time (to be judged of by the Congress of the United States) 


to the enjoyment of all the rights of citizens of the United States according to the 


principles of the Constitution, and in the mean time shall be maintained and pro- 


tected in the free enjoyment of their liberty and property, and secured in the free ] 


exercise of their religion, without restriction.” 





The Gadsden treaty between the United States and Mexico in 1853 contains the fol- | 


lowing provisions in Article V: 

‘¢ All the provisions of the eighth and ninth, sixteenth and seventeenth articles of 
the treaty of Guadalupe Hidalgo shall apply to the territory ceded by the Mexican 
Republic in the first article of the present treaty, and to all the rights of persons ané 
property, both civil and ecclesiastical, within the same, as fully and as effectually as 
if the said articles were herein again recited and set forth.” 

The Kearney code of laws, 1846, contains in section 1 the following provisions rela- 
tive to water-courses, stock-marks, ete. : 

“The laws heretofore in force concerning water-courses, stock-marks and brands, 
horses, inclosures, commons, and arbitration shall continue in force, except so much 
of said laws as require the ayuntamientos of the different villages to regulate these 
subjects. The duties and powers of such ayuntamientos are transferred to and en- 
joined upon alcaldes and prefects of the several countries.” 


IRRIGATION LAWS. 


Srcrion 1. No inhabitant shall have the right to construct any building to the 
impediment of the irrigation of lands or fields, such as mills or any other property, 
that may obstruct the course of the water, as the irrigation of the fields should be 
paramount to all other uses of the water. . 

Src. 2. All by-paths or foot-paths are prohibited across the fields under penalty of 
fine or unprisonment. 

Src. 3. It being impracticable or absolutely impossible for the fields to be fenced 
in, all animals shall be kept under a shepherd, so that no injury may result to the 


fields, andin case any damage should result it shall be paid by the persons causing it. — 


Src. 4. In case a community of people desire to construct a ditch or acequia, and 
the constructors are the owners of all the land upon which the ditch or acequia is 
constructed, no one shall be bound to pay for the land, as all persons interested in 
the construction are to be benefited by it. 

Src. 5. The course of ditches or acequias already established shall not be disturbed, 

Src. 6. All rivers and streams of water heretofore known as public ditches or ace- 
quias are hereby established and declared to be public ditches or acequias. 

Src. 7. From and after the publication of this act it shall be the duty of the several 
justices of the peace to call together in their respective precincts, whenever it may 
be deemed convenient, all the owners of ditches or acequias, as well as the proprie- 
tors of lands irrigated by any public ditch or acequia, for the purpose of electing one 
or more overseers for the ditches or acequias for the same year. ‘ 
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‘ ; ig -Sxc. 8. All fines and forfeitures recovered for the use and benefit of any publie ditch 


4 or acequia shall be applied by the overseer to the improvements, excavation and to 

___ bridges for the same, wherever it is crossed by any public road and bridges may be 
necessary. 

__ Sec. 9. In all cases of conviction under this act an appeal may be granted to the 

Y district court, which appeal shall be taken and conducted as all other appeals from 

the decisions of justices of the peace. 

_ $c. 10. The regulations of ditches or acequias which have been worked shall re- 

main as they were made, and have remained up to this day. 

Sc. 11. All plants of any description growing on the banks of the ditches or ace- 

quias shall belong to the owners of the land through which the ditches or acequias 
ia CON. 

_  _Sxc. 12. If any person or persons intentionally make lagoons of water, whether on 

___ their own or other land, after the gathering of the crops, from which lagoons dam- 
__ age results to houses, common orprivate grounds or public roads, the person so offend- 

" as shall, on conviction, be fined in any sum not less than five nor more thau ten dol- 

lars. 

xc. 13. Any person convicted of having committed injuries heretofore mentioned 

shall pay to the party injured the damages assessed by three persons appointed for 

that purpose by the justice. 

_ Sec. 14. All fines arising from the provisions of this act shall be applied to the re- 
pairs herein mentioned, and in case of not being so expended, they shall go into the 

treasury of the county wherein they were collected. 

Ske. 15. All acequias, public or private, when completed, shall be the property of 

_ the persons who may have completed them, and no person or persons who may desire 

- the use of the waters of them shall be allowed to do so without the consent of a ma- 

_ jority of the owners, and upon payment of a share proportionate to the primary cost 


- 


_ guantity of water proposed to be used: Provided, That the provisions of this section 

- shall not appiy to any acequias or ditches, public or private, that may pass from the 
limits of any one county to within the lines of any other. 

$c. 16. Where any acequia or ditch, public or private, passes from within the 
_ limits of any one county to within the lines of any other, such acequia or ditch within 

_ the proper precincts of the respective counties shall be under the exclusive control 

and management of the officers of such precincts and counties. 

Sec. 17. All the inhabitants shall have the right to construct either private or com- 


tinct understanding to pay the owner through whose lands the acequias have to pass 
- ajust compensation for the land used. 
 Sxec. 18. If the owner or owners of lands where a new ditch for an acequia is to be 
_ made should ask an exorbitant price as a compensation, which shall not be satisfac- 
_ tory to the owner or owners of the acequia, the probate judge of the county shall 
- appoint three honest, skillful men to make an appraisement and fix the compensa- 
tion, which once done shall be executed and without appeal. 
Sec. 19. When any public ditch or part thereof shall be destroyed by rain, or in any 
_ other manner, and it shall be absolutely impossible to reconstruct it where it ran be- 
_ fore it was destroyed, the major-domo of the ditch, with the consent, should they 
deem it necessary, of a majority of those having a common interest therein, may cut 
_ through the lands of any person or persons by first obtaining their consent, the com- 


e peethem and the owner or owners of the lands through which the ditch is to be 
- opened. 

Rec, 20. If the owner or owners who shall be solicited to permit the opening of a 
new ditch through their lands should refuse or decline to accept the compensation 
__ Offered, or should ask a compensation which the interested parties consider exorbi- 
tant, the major-domo shall lay the case before the justice of the peace of the precinct, 
—_ and he shall appoint three men, experts, to establish a just compensation to %e paid 
___ to the owner or owners through whose lands the ditch is to pass. 


zs 


—__ §xc. 21. Whenever three experts shall be appointed as appraisers, they shall file in 
the office of the justice of the peace an oath impartially to discharge their duties, and 
shall proceed to the place where the land or lands are situated, and before apprais- 
ing shall ascertain whether or not the ditch is destroyed, and whether the labor or 
-__—s cost required to rebuild it would be so great as to render its reconstruction impossi- 
_ ble; and if they think the injury done may be repaired they will so report to the 
justice of the peace, and the land solicited for the purpose of opening the new ditch 
_ shallin no manner be touched; but if they should think a part of the ditch irrep- 
7 ~ arably destroyed, they shall then examine the land or lands over which the new 
x 


_ ditch should be opened and the place where it should properly run. 
. Ske. 22. Whenever any land or lands of any person or persons are appraised the 
__ appraisers shall file a report in the office of the justice of the peace who appointed 
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- munity interested in the ditch offering to pay a compensation to be agreed upon .be- | 


of the acequia or ditch to the amount of the land proposed to be irrigated, or the — 
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them, giving the name of the person whose land was appraised and the sum to be- 
paid him by the parties interested in the public ditch for which the right of way — 
through the land is solicited ; they shall also state, in the most distinct manner, the 
place ‘and point where the opening for the ditch is to be made, and the direction which — 
the ditch is to take through such land. 

Src. 23. The parties interested shall possess the right of property in the land or. 
lands assigned to them, and in case of legal resistance being made they may in an 
action of forcible entry and detainer, as provided by law, compel the person orper-_ 
sons who interpose such resistance to desist therefrom; but the parties interested 
shall first pay the appraised value of the land or lands: Provided, That the appraisers 
shall be impartial persons. 

Src. 24. In each precinct where public necessity requires it an election shall, on 
the third Monday of February, 13880, be held, as hereinafter provided, for directors of 
such of the acequias as irrigate different places. 

Sec. 25. The manner of conducting the election, and the number of overseers, shall 
be regulated by the justice of the peace, and the only persons entitled to vote at the 
elections shall be the owners or renters of lands i irrigated by the ditches or acequias. 

Src. 26. The overseers shall superintend the repairs and excavations on the ditches 
or acequias ; apportion the number of laborers furnished by the proprietors ; oes dee 
them according to the quantity of land to be irrigated by e each one; distribute and 
apportion the water in the proportion to which each one is entitled according to the 
‘land cultivated by him, taking into consideration the nature of the seed, crops, and 
plants cultivated. . 

Suc. 27. If any overseer of any public ditch or acequia shall willfully neglect or 
refuse to fulfill,his duties, or conduct himself with impropriety or injustice, or take 
any bribe in money, pro perty, or otherwise, he shall be fined for each of such offenses 
in a sum not exceeding $90, to be recovered before any justice of the peace in the 


county, one-half the sum to be paid to the county and the other half to the person 


bringing suit; and on a second conviction may be removed from his office on petition 
of two-thirds of the proprietors of the land irrigated. 


Suc. 28. In all cases of removal the justice of the peace shall order a new election : 


to fill the vacancy occasioned by it. 

Src. 29. The pay and other perquisites of the overseers shall be determined by a 
majority of the owners of the land irrigated by the ditch or acequia. 

Src. 30. In acequias of extended irrigation, and where the lands which they irri- 


gate are unequal, and some persons have at once several sections and parts in other | 


sections, there shall be elected a chief major-domo, an assistant major-domo, and — 
three acequia commissioners. The duties of the commissioners shall be to regulate 
the number of laborers for the respective acequias for which they have been elected, 

that shall be furnished by each owner or tenant of irrigable lands to be irrigated. 

Should it be necessary, or should any three persons, owners, or tenants require it, 
the commissioners shall measure the lands in order to better apportion the number 
of laborers that each owner or tenant shall supply for the cleaning up of the acequias, 
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and for any subsequent work which public necessity may demand during the year, 


the care of which is charged to the major-domos and assistant major-domos, the chief 


major-domo being always the superior officer; and he, with his assistant, shall take 
care that the acequias shall be kept running in all their vigor from the time the 
water is first let in after cleaning until the crops no longer require it. 

Sc. 31. Whenever a list has been made by the acequia commissioners, as provided 
in the foregoing section, at any of the acequias, or by any major-domo and his assis6- 
ant, where commissioners are not elected, another list shall be made and delivered to_ 
the justice of the peace, who shall record it for the reference of all interested parties — 
and in order that the work may be so ordered. 


Sto. 32. The chief majors-domo of all the acequias shall be the receivers and — 


disbursers of all the fines resulting from their respective acequias, and on the tenth 


of October in each year they shall give an account :to the justices of the peace of 


their precincts of the fines received and the manner in which they have disbursed 
any part of them. 

Src. 33. Should the commissioners be charged with the duty of measuring the 
lands, they shall be paid at the rate of two dollars per diem during the time they 
may be so occupied, which sum shall be paid from the respective funds belonging vo, 
the acequias. 

Src. 34. In the elections every owner or tenant of irrigable lands irrigated by any 
of the acequias shall be entitled to vote and be voted for. The persons receiving the 
greatest: number of votes shall be declared elected to their respective offices, and_ 
sh: ill receive a certificate of the same from their respective justices of the peace. AT] 


such elections shall be held from and after the year eighteen hundred and eight ne 


on the first Monday of January in each year. 
Suc. 35. All persons interested in a common ditch or acequia, be they owners or 
lessees, shall labor thereon in proportion to their land, 
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ec. 36. All owners of tillable lands shall labor on public ditches or acequias, 
er they cultivate the land or not. , Laer. 
3. 37. Kach proprietor shall furnish the number of laborers required by theover- 
, at the time and place he may designate and for the time he may deem necessary. ry 
nC. 38. If. a proprietor of land irrigated by any such ditch or acequia shall ne- 
or refuse to furnish the number of laborers required by the overseer after hay- 
been legally notified, he shall be fined for each offense in a sum not exceeding- 
dollars for the benefit of the ditch or acequia, and the overseer shall be a compe- my 
it witness to prove the offense. ve 
snc. 39. If any person shall in any manner obstruct, interfere with, or disturb 
- of the ditches or acequias, or use the water therefrom without the consentofthe © 
rseer during the time of cultivation, he shall pay for each offense a sum not ex- . 
ding ten dollars and all damages that may have accrued to the injured parties, 
1d if the person or persons are unable to pay the fine and damages they shall be 
ntenced to fifteen days’ labor on public works, aes 
Sxc. 40. All overseers of ditches shall see that the water currents run so that no 
njury may result to the proprietors of lands or tenements or to the public conven- 
_ ience; and in case danger is anywhere threatened by the ditches, either from in- ty 
_ ¢rease of water or by inundation, from which damage might result, the overseers 
are required, if the damage might result to but one precinct, to report the danger 
to the justice of the peace, and if to two or more, to the probate judge of the county. - 
- Sxc. 41. The probate judge, or the justice of the peace, shall appoint three suit- 
able persons to make an examination, and if they shall sustain the report made by 
the overseer the probate judge or the justice of the peace shall order all persons. 
Owning real estate within the limits considered in danger'to meet together, and, un- 
der direction of the overseer or some other person appointed, set about the preven- 
tion of damages by the construction of breakwaters, barriers, or any other work oi 
eemed advisable asa means of a averting the threatened injury: Provided, That 
she labor shall be performed in proportion to the property of each person interested 
in the same. . 
Src. 42. In all cases where it becomes necessary to take any of the steps mentioned, _ | 
_ the person in charge shall direct the labor, notify the parties interested of the num- 
_ ber of laborers to be furnished and the part of the work assigned to such parties re- 
spectively, and informing them of the place where work shall commence and the day 
_ appointed for commencing it: Provided, Thatif after receiving the notice any person 
. or persons shall fail to comply, the person in charge may report to the judge or jus- 
tice by whom he was appointed who shall cause the delinquent to appear, and fine 
him in any sum not less than five dollars. : 
_ Sec. 43. Every person being a tiller of irrigated lands, who shall have commencec 
he performance of his part in the common labor on any public acequia, is and shall 
_ be obligated to continue on that work until the completion of the cleansing of the 


¢ 


why 


FA. 


- -acequia. 

: ORO: 44, If any owners or lessees of lands shall attempt to abandon their co-laborers 
ithout complying with sections forty-five and forty-six, they shall each pay a fine of — 

10t less than five dollars, nor more than ten dollars. =] 
_ SEC. 45. If any person having his fields on the upper portion of an acequia, having 
reached such fields, shall propose for any cause or causes, reason or pretext, to aban- 
don his co-laborers, or to withdraw his quota of laborers, he shall not be permitted 

- so to do until the completion of the cleansing of the acequia: Provided, That touching 

the repairs and excavations to be made, the proper proportion of labor shall be fur- 
iished by the owners, and the majors-domo shall superintend the work as heretofore 
provided. If in any acequias already constructed there shall be included any dikes — a 
and dams which may have been destroyed, and the parties interested in such dikes 

and dams shall have agreed or contracted to work on the acequia, they shall remain 

and fulfill their engagements. : ; 
 Sxc. 46. As in the excavation of such acequias, and in the first cleansing of some of 
‘them, the work sometimes continues for thirty days, more or less, the different majors- 

domo shall take into consideration the small amount of land tilled by some, and shall 


not compel these to furnish as much labor as is required of those having larger inter- 
‘4: ee = 
Beis Sec. 47. Every owner or tenant of irrigable lands, irrigated by any of the acequias, 
hall be compelled to hold at all times during the operations of any acequia to which . 
they belovg, the number of laborers to them assigned, at the disposal and orderof 
the major-domo of such acequia, or his assistant, and it shall not be legal for any owner 
or tenant of irrigable lands, to absent himself for a time exceeding three days with- 
out informing the chief major-domo in regard to the persons remaining in his stead, 
and he shall present them, so that in his presence they may assume the responsibilities 
during the time of his absence. All the responsibilities of the absentees shall fall on 
Fi e substitutes, and no other persons shall be admitted as substitutes. And if any 
eee or (pant of irrigable lands shall absent himself from the precinct during the 
i ‘ 
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time the acequias are in operation, without complying with the duty imposed dee aS 
him, he shall besides payiug the penalty fixed by the major-domo, be responsible for <] 
an amount equal to the value of the labor due at a just and common estimate per — 


fas 


diem for the time he was absent and for the number of laborers that may have been — ‘ee 
assigned to him. Nor shall any proprietor, on account of having rented his lands £5 a 
reserving a part for himself, be exempted from working on the acequia at any time aa 
of the work. . BG a pA: 
SEc. 48. This section relates to the penalties for failure to perform work due on an 







acequia, the disbursement of the sums collected as fines, ete. | é Oe 
_ Sec. 49. All currents and sources of water, such as springs, rivers, ditches flowing 
from natural sources, shall be and they are by this act declared free, in order that = 
all persons traveling shall have the right to take water therefrom for their own use pas 2st 
and that of the animals under their charge; but the word traveler shall not in any 
manner extend to persons who travel with a large number of animals; such persons 
shall not use the water of any spring belonging to any individual, without having | 
first obtained the consent of the owner. And if any person in transit or traveling, — es 
at the time of using any of the water mentioned, shall cause any injury to the fields, 
to lands under crop, or to other property of any person, he shall pay to the injured 
party all damages that may have been done: Provided, further, That this actshallin 
no manner apply to wells: Provided, further, That this act shall not be applicable to — ee 
enue or reservoirs of water that persons may construct for their own proper useand = 


> 











enefit, and no person under pretext of title to the sources, springs, rivers, or ditches, es ; 
shall have the right to embarrass or hinder, or molest any transient person or traveler 
in or at the time of taking the water for his proper use and giving water to his 
animals. 7 Sn Se + 
Suc. 50. Hereafter, if any person or persons shall embarrass, hinder, and molestany 
person or persons at the time they may wish to take water for their animals, and — ee ee: 
ee 


shall claim or demand any compensation for the use of the same, the person or per- >. 


r 


mnediate citizens to their Pueblos, and enjoy at the same time the benefitand commer- 


shy 


sons so offending shall be fined not less than twenty-five dollars, nor more than fifty aa 
dollars, and shall be liable to pay all the damages caused to the person hindered. = 
Sec. 51. Every person who shall foul the water of any stream, or throw into any . R, 
ditch, river, or spring of flowing water any dead or pestiferous animal or other filth, = 
dirty vessels, or other impurities that might injure the general health of the inhabit- 
ants of any town or settlement, shall be fined not less than one dollarnor more than — ap 
ten dollars. oie 
SEc. 52, The major-domos of the ditches, and the commissioners of the same, shall — Mes 
prosecute all persons violating the provisions of this act. Nec Tb, Fd: 
Src, 53, All the salt lakes, with the salt which has accumulated or may accumulate 
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on their shores, are and shall be free to the citizens; and each one shall have power 
to collect salt on any occasion free from molestation or disturbance. If any person— Se 
or persons shall prevent, or attempt to prevent, any other person or persons from 
gathering salt, or going for or returning with it, or if any persons shall arm orem- aid 
body themselves for any or either of the above purposes, or shall molest, disturb hin- 
der, or annoy any person or persons while gathering salt, or going to or retumning 
from any salt lake, or shall interfere with the salt gathered, or the animals, carts,or 
wagons, or any other convenience used in its carriage, shall be guilty of felony, and as Send 


shall be punished by confinement in the county jail or Territorial prison notlessthan ~ 
two nor more than seven years, nor be fined not less than one thousand dollars, 
- SEC. 1305. The different communities or Pueblos of Indians residing within our = ~~ 
settlements shall be subject to render their services in working the acequias and high- ~ oe 


ways in which they have the common use of the water of said acequias with theim- 





cial traftic: Provided, That in such service they shall be entirely subject to the laws 
2 2 . > ® De 
now in force on both branches of roads and acequias. én 


In addition to the foregoing there prevails among the Pueblo Indians of New Mex- 
ico the custom of annually electing a major-domo by all interested. He has control 0) 
over the distribution of the water and calls out the help required for repairs, ete, = 
much in the same manner as practiced among the Mexicans. a 
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CHAP. 88.—[S. 11. B. No. 298.] An act to encourage irrigation, and to provide for the acquisition of or se ae 
the right to the use of water, and for the construction and maintenance of canals, ditches, flames, 
reservoirs, and wells for irrigation, and for mining, milling, and stockraising in the arid districts |. 7 aie 
of ‘Texas. yo betes 
SECTION 1. That the unappropriated waters of every river or natural stream within 

the arid portions of the State of Texas, in which, by reason of the insufficient rain= @ 

fall, irrigation is necessary for agricultural purposes, may be diverted fromits natural oars 
channel for irrigation, domestic, and other beneficial uses: Provided, That said water es 
shall not be diverted so as to deprive any person who claims, owns, or holds a posses- hd 
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ight or title to any land lying along the bank or margin of any river ornatural 

am of the use of the water thereof for his own domestic use. : \ : 

Src. 2. That the unappropriated waters of every river or natural stream within the $; 

id portions of the State, as described in the preceding section of this act, are hereby z 


“ 


e uses and purposes as hereinafter provided. 

_§ Cc. 3. The appropriation must be for the purpose named in this act, and when 
the appropriator, or his successor in interest, ceases to use it for such purposes the 
_ right ceases. 

_ Sec. 4. As between appropriatcrs, the one first in time is the one first in right to 
ch quantity of the water only as is reasonably suflicient and necessary to irrigate the 
- land susceptible of irrigation on either side of ditch or canal. 
tes SEC, 5. Every person, corporation, or association of persons which have constructed 
or may hereafter construct any ditch, canal, or reservoir, for the: purposes named in 
this act, and taking water from any natural stream, shall, within ninety days after 

_ this act goes into effect, or within ninety days after the commencement of such con- 

struction, file and cause to be recorded in the office of the county clerk of the county 

where the head gate of such ditch or canal may be situated, or to which said county 
_ may be attached for judicial purposes, in a well-bound book to be kept by said clerk : 

for that purpose, a sworn statement in writing, showing the name of such ditch or — 

_¢anal, the point at which the head gate thereof is situated, the size of the ditch or * 
 ¢analin width and depth, and the carrying capacity thereof in cubic feet persecond of 
time, the name of said stream from which said water is takeu, the time when the work . 
~ was commenced, and the name of the owners or owner thereof, together with a map_ 

_ showing the route of said ditch or canal. 


Ske. 6. Within ninety days next after the filing of said statement, the party claim- 

_ ing theright to appropriate the water shall begin the actual construction of the pro- 

_ posed ditch, canal, or reservoir, and shall prosecute the work thereon diligently and 

_ continuously to completion. bisa 

Sec. 7. ‘‘Completion,” as used in the preceding section, is hereby defined to be the i 

conducting of the water in the main canal to the place of intended use. 
Sc. 8. By compliance with the preceding provisions of this act the claimant’s 

_ right to the use of the water relates back to the time when the work of excavation’ 

r construction was commenced on said proposed ditch, canal, or reservoir: Provided, 

Y ‘hat a failure to file said statement shall in no wise work a forfeiture of such hereto- 

fore acquired rights, nor prevent such claimants of such heretofore acquired rights ’ 

_ from establishing such rights in the courts. Py 

_ Sxc.9. When any person, corporation, or association of persons, by compliange 

_ with the preceding provisions of this act, shall become entitled to the use of the 

3 waters in any river or stream, it shall thereafter be unlawful for any other person, 

corporation, or association of persons, except for domestic use by any one entitled 

_ thereto, to so divert the flow of water in said river or stream in such manner and to 

‘the extent of depriving said person, corporation, or association of persons in priority: 

of the use of the water to which they may be so entitled. 

_ ‘SEC. 10, Corporations may be formed and chartered under the provisions of this act 

and of the general incorporation laws of the State of ‘Texas, for the purpose of con- 


ared to be the property of the public, and may be acquired by appropriation for < 
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* structing, maintaining, and operating canals, ditches, tlumes, feeders, laterals, reser- 
- -voirs, and wells, and of conducting, transferring, and furnishing water to all persons 
_ entitled to the same, for irrigation and domestic uses, and for the purpose of building 
_ storage reservoirs for the collection and storage of water for the uses before men- 
tioned, and for mining, milling, and stock-raising. All persons who own or hold a 
- possessory right or title to land adjoining or contiguous to any canal, ditch, flume, 
or lateral, constructed and maintained under the provisions of this act, and who shall 
have secured a right to the use of water in said canal, ditch, flume, or lateral, sh&ll 
be entitled to be supplicd from such canal, ditch, flume, or lateral with water for 
+ irrigation of such land and domestic uses: Provided, The party so entitled shall first A 
make available his said land for agricultural or grazing purposes, and shall provide . 
cisterns, wells, or storage reservoirs for water for domestic purposes. eet 
— ‘$xe. 11. All corporations and associations formed for the purposes of irrigation as . 
provided in this act, are hereby granted the right of way, not to exceed one hundred 
feet in width, over all public, university, school, and asylum lands of the State, with a 
the use of the rock, gravel, and timber on the right of way, for construction pur- 
poses; and may obtain the right of way over private lands by contract, Any such 
corporation may also obtain the right of way over private lands by condemnation by 
 ¢ansing the damages for any private property appropriated by such corporations or 
as ociations to be assessed and paid for as provided in cases of railroads, 
‘Src. 12. All surplus water not used or disposed of, as provided for in the preced- 
ing sections of this act, shall be conducted back to the stream from which it was, 
- taken. And all water sold or disposed of may be measured in inches, feet, or frac- 
nal portion of the whole supply, or distributed by the hour or acre system, But 
a a ‘ 
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any person, corporation, or association of persons shall furnish water in the way ang“. 
manner named in the contract or certificate issued to the purchasers of said water, 80. 
long as water remains unsold in the ditch: Provided, That the commissioner ofagri- 
culture, insurance, statistics, and history shall make a report to the legislature at its” Mae 
next regular session, and at each regular session thereafter, as to the cost andexpense 
attending the constriction and maintenance of canals, ditches, flumes, feeders, and 
wells for irrigation in various parts of the State, and accompany the same with a — Bt 
statement of the charges made for the uses of water by canal, ditch, and well COM>) 54 
panies, and the legislature shall, at such times as it deems proper, either by direct = 
legislation or by the creation of a commissioner or water inspector or inspectors,with _ 
full delegated power, control and regulate the quantity of water which may be di 
verted by any water company or individual, when and in the manner in which it ae 
may be diverted, and may estublish and enforce all such reasonable rules and regula- | 
tions necessary and proper governing and controlling such corporations and water 
construction companies and persons operating under the provisions of this act, and 10h 
may also control, regulate, change, and fix the charges for the use of water made by ee 
such ditch, canal, and well companies. Ge jag 
Sec. 13. All said persons, corporations, and associations shall have the right to 
run along or across all roads and highways necessary in the construction of their 
work, and shall at all such crossings construct and maintain necessary bridges for 
the accommodation of the public, and shall not affect or impair the usefulness or _ a 
condition of said road or highway. (5 x KS ae 
Src. 14, Any person who shall willfully or through gross negligence injureanyirri- 
gating canal or its appurtenances, wells, or reservoirs, or who shall waste the water = 
thereof, or shall take the water therefrom without authority shall be deemed gnilty = 
of a misdemeanor, and for each offense shall be liable to a fine not exceeding five = 
hundred dollars. . Dh kee 
Sec. 15. Any corporation created and organized under the provisions of the gen- 
eral laws of this State or the provisions of this act for the purpose of irrigation shall 
have the power to acquire lands by voluntary donation or purchase or in paymentof 
stock or water rights, and to hold and dispose of all such lands and other property,; 
and to borrow money for the construction, maintenance, and operation of its canals; 
ditches, flames, feeders, reservoirs, and wells, and may issue bonds and mortgage its 
corporate property and franchises to secure the payment of any debt contracted for — Soo as 
the same: Provided, All lands acquired by said corporation, except such as areused = 
for the construction, maintenance, and operation of said canals, ditches, laterals, 
feeders, reservoirs, and wells shall be alienated within twenty years fromthe date of 
acquiring said lands or be subject to judicial forfeiture. Pans 
Sec, 16. All laws and parts of laws in conflict with the provisions of this act are _ 
hereby repealed. Ww atem 
Src. 17. Whereas it is necessary that irrigating canals should be built at once to’ — Ti 
afford water for irrigational purposes for the present year; therefore an emergency  — 
exists, and an imperative public necessity demands the suspension of the constitu- 
tional rule which requires a bill to be read on three several days, and that this act nee 
take effect and be in force from and after its passage. ae 


ts 
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CHAPTER REGULATING THE MODE OF IRRIGATION. mete: 2 
‘ Tet 
ART. 2982. The commissioners’ court are authorized to order, regulate, and control = 
the time, mode, and manner of erecting, repairing, cleaning, guarding, and protecting _ 


the dams, ditches, roads, and bridges belonging to any irrigation farms and property 
and the fences or other like protection in and around such farms: Provided, Thatsuech 
farms, dams, ditches, and fences be owned conjointly by two or more different per-_ 5 Ae 
sons: And provided further, That the same be situated outside of a corporation hav- 
ing jurisdiction thereof. oe ahaa 

ART, 2983. Said courts shadl have power to establish all needful police regulations  —s— 
for the government and control of irrigation farms and property, and said courts 
way assess and collect fines for breaches of any regulations established by them or by eas 
the joint owners of such farms and property, or recognized by said court as consistent = 
with ancient usage and the law of the State; said courts may order meetings of joint = 
owners for the election of commissioners and other officers, and for the consideration 
of any of their other interests, or the said court may proceed’and elect said officers, 2h 
and may regulate the right of way, the stoppage and passage of the water, and the 
right distribution of the shares of said water; they may forbid the running of stock 
at large on the common farm; they may fine for taking water out of turn and for Poy 
carelessness and wantonness in overflowing roads and neighboring lands, and gen- Mb 
erally they may do or cause to be done what they consider just and needful or bene- 
ficial to the jointowners. rae Ti 

ArT. 2934. If any owner of a suerte or subdivision lot in said farm shall fail or refuse — “afid 
to do or pay his proportion of labor and expense in and on any dam, ditches, fences, x) 4 
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after ten or more days of due public notice; and to the person bidding the shortest 
_terin, not to exceed four years, who shall give good security to discharge faithfully all 
: such charge and work. 

ART, 2985. Upon the application of the owners of any suitable lands and water and 


Ni no injury will result to the public health, the commissioners’ courts are authorized 
Me. by decree to license and permit any such owners to proceed and dam the water and 
to ditch, fence, and irrigate their lands: Provided, That joint owners of all irrigation 


nae bi overflow of such irrigation water; suit to be brought against the person occasioning 
__ the injury or in such other way as may be sanctioned by said court. 


ie Arr. 2986. If, in the establishment of any new project of irrigation or the extension 


ditch to be made on the lands of any person refusing to consent thereto, the said 
Ti court, after giving such person actual notice in writing and full hearing and consid- 
eration of his objections, may decree the making of the same and shall depute two or 
_ more discreet and disinterested freeholders of the vicinage to arbitrate and fix the 
- amount of damage permanently sustained by such person, which shall, by that or 
another such commission, be levied upon and paid forthwith by the applicants for 
such irrigation project in the ratio of the interest and several shares of the said ap- 
_ plicants and joint owners, and the said courts may, after like personal notice to par- 
Sit ties interested, order the multiplication or extension of any ditches for irrigation 
and of irrigation, and of irrigation farms at and below, or at the sides of other such 
_ property, when it shall be the duty of such court to proceed and assess all just fines 


reas bey tax to be paid by any of such applicants and others, according to their 
interest. 
ArT. 2987. Where the health of the public may be injured by irrigation or the dam- 
ming up of water for any purpose it shall-be the duty of the commissioners’ courts, 
after due mature hearing and consideration, to decree the discontinuance, and they 
_ shall proceed and break up and discontinue all such dams, ditches, and irrigation, 
i set the same have been heretofore ever so long in existence or may hereafter be 
started. 
— _ ArT. 2996. All corporations for irrigration or navigation are hereby granted the 
‘tight of way, not to exceed one hundred feet in width, over all public, university, 
school, and asylum lands, with use of necessary rock, gravel, and timber for con- 
struction purposes, and may attain the right of way over private lands by contract, 
—  orthe damages for any private appropriated by such corporations shall be assessed 
- and paid for as provided for in cases of railroads. 
3 Arr. 3000. Whenever any canal or ditch for irrigation shall be constructed under 
____the provisions of this chapter, all persons owning lands adjacent to and irrigable 
from said canal or ditch, shall have the right to use the water of said canal or ditch, 
under such regulations as may be prescribed by law or by the commissioners’ court 
of the county where such lands are situated. 


UTAH IRRIGATION LAWS. 


WATER RIGHTS. 


_ Sec. 422. Whenever, by priority of possession, rights to the use of water for min- 
ing, agriculture, manufacturing, or other purposes, have vested and accrued, and 
the same are recognized and acknowledged by the local customs, laws, and the de- 


and protected in the same; and the right of way for the construction of ditches and 
canals for the purposes herein specified is acknowledged and confirmed ; but when- 
ever any person, in the construction of any ditch or canal, injures or damages the 
possession of any settler on the public domain, the party committing such injury or 
damage shall be liable to the party injured for such injury or damage. 

_ Sxc. 423. All patents granted, or pre-emption or homesteads allowed, shall be sub- 
ject to any vested and accrued water right, or rights to ditches and reservoirs used 
in connection with such water rights, as may have been acquired under or recognized 
by the preceding section. 

Sec. 424. The right to the use of water for the reclamation of desert lands, in ac- 
cordance with the provisions of an act approved March third, eighteen hundred and. 
seventy-seven, shall depend upon bona fide prior appropriation ; and such right shall 
not exceed the amount of water actually appropriated, and necessarily used for the 
purpose of irrigation and reclamation; and all surplus water over and above such 
actual appropriation and use, together with the water of lakes, rivers, and other 
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ob dges, or other needful appurtenances to such irrigation farms, the commissioners’ 


court may lease said suerte: Provided, That such leasin g shall be at public outery, | 


the assurance and the proper security given the county, if required by said court, that 
_ farms shall be liable for damages done to the public or to any person by reason of the — 


La The . . . a . . 
' thereof, the commissioners’ court deem it of sufficient importance to order adam or 


cisions of courts, the possessors and owners of such vested rights shall be maintained | 


and equitable damages, and to fix and direct the rate and amount and kind of work, — 


er 
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sources of water supply upon the publie lands and not navigable, shall remain and ; 
be held free for the appropriation and use of the public for irrigation, mining, and | 


+ 


manufacturing purposes, subject to existing rights. 


~ 


Sec, 425, All navigable rivers, within the Territory oceupied by the publie lands, 


shall remain and be deemed public highways; and im all cases where the opposite 
banks of any streams not navigable belong to ditferent persons, the stream and the | 
bed thereof shall become common to both. 


SEC. 2775. s 1. The selectmen of the several counties of this Territory are hereby 


created ex officio water commissioners for their respective counties, whose powers 
and duties shall be to make, or cause to be made and recorded, such observations, 
from time to time, as they may deem necessary, of the quantity and flow of water in 
the natural sources of supply, and to determine, as near as may be, the average flow 
thereof at any season of the year, and to receive, hear, and determine all claims to 
the use of water, and on the receipt of satisfactory proof of any right to the use of 
water having vested, to issue to the person owning such right a certificate therefor 
for recording, and to generally oversee, in person, or by agents appointed by them, 
the distribution of water within their respective counties, from natural sourees of 
supply, to all the corporations or persons having joint rights in and to any natural 
source of supply, and to fairly distribute, according to the nature and extent of 
recorded rights, and according to law, to each of said corporations or persons their 
several portions of such water; and in ease of dispute between any of such per- 
sons or corporations as to the nature or extent of their rights to the use of water or _ 
right of way, or dama ges therefor, of any one or more of sueh persons or corporations, 

_ to hear and decide upon ail such disputed rights, and to file a copy of their findings ~ 
and decisions as to such rights with the county recorder, and to distribute the water 
according to such findings or decision, unless otherwise ordered by a court of compe- 
tent jurisdiction. 

SEC. 2776. s2. In cases where persone, or corporations, use water in different counties 

‘from the same natural source of supply, the water commissioners of each of said 
counties shall unite in appointing, either from among their number or otherwise, as 
they may determine, a board of reference of not less than three competent persons, to 
hear and decide all disputes in regard to water rights in and to such natural source 
of supply, and they shall file a copy of their decision with the county recorders of 
each of said counties; said water commissioners and members of the board of refer- 
ence shall each, respectively, have power to administer oaths, and if any person who 
may be duly sworn in any matter in relation to the nature, extent, or exercise of any 
right or duty under any of the provisions of this act, shall falsely swear, such person 
shall be deemed guilty of perjury. \ 

SEC. 2777. s 3. The certificate of the water commissioners shall state genérally the 
nature and extent of the right to use water of the person, or corporation, to whom it 
is issned, and must be filed with the county recorder for recording. 

SEc. 2778. s 4. It shall be the duty of the county recorder of each county,upon -— 
any certificate of water commissioners being filed in his office, as prescribed by this — 
act, and upon any findings or decisions of any commissioners, or board of reference, 
as to the extent of any such rights, and upon payment of the fees allowed by law for 
such service, to record, in a book, or books, to be kept by him for such purposes, all 
such certificates, findings, and decisions. which said record shall be deemed to impart 
notice to all persons whomsoever of the contents thereof, and shall be prima facie 
evidence of the existence and verity of the facts therein recited. 

SEC. 2779. s5. No person, or corporation, shall maintain any suit, at law or in 
equity, for the determination of the existence or extent of any right, or rights, to 
the use of water in this Territory, until after the decision of the proper county com- 
missioners, or of the proper board of reference. as the case may be, unless said com- 
missioners, or board, shall fail and neglect to hear and decide such person’s claim of 
right to use of water for more than three months after such person may have pre- 
sented, in writing. his claim, or claims, and evidence in support thereof, for adjudi- 
cation: Provided, This section shall not be construed to affect or impair the authority 
or jurisdiction of any court in the issuance of a temporary injunction or restraining 
order in such cases, or to abridge the right of any person aggrieved by any such 
decision to maintain any lawful suit, or appeal, after such decision may have been 
made. 

SEC. 3780. s 6. A right to the use of water for any useful purposes, such as for 
domestic purposes, irrigatiug lands, propelling machinery, washing and sluicing 
ores, and other like purposes, is hereby recognized and acknowledged to have vested 
and accrued, as a primary right, to the extent of, and reasonable necessity for such 
use thereof, under any of the following cireumstances : 

1. Whenever any person or persons shall have taken, diverted, and used any of the — 
unappropriated water of any natural stream, water-course, lake, or spring, or other 
natural source of supply. Se. 

2. Whenever any person or persons shall have had the open, peaceable, uninter- 
rupted, and continuous use of water for a period of seven years. 
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those using the water for domestic purposes shall have the preference over those 





claiming for any other purpose, and those using the water for irrigating lands shall. 


have preference over those using the same for any other purpose, except domestic 
purposes: Provided, Such preference shall not be exercised to the injury of any vested 
right, without just compensation for such injury. 


Sec. 2788. s 15. All persons shall have the right of way across and upon public, — 


private, and corporate lands, or other right of way, for the construction and repair 


of all necessary reservoirs, dams, water-gates, canals, ditches, or flames, other means — 
of securing and conveying water for any necessary public use, or for drainage, upon — 
payment of just compensation therefor, but such right of way shali in all cases be 


exercised in a manner not to unnecessarily impair the practical use of any other right 


_ of way, highway, or public or private road, nor to unnecessarily injure any public or 


private property. 


Src. 2789. s 16. Whenever a majority of individuals owning several rights to the 
use of water, and a joint interest in the means of diverting or conveying such water, 


- or who may desire to divert and use any unappropriated water, desire to organize Z 


themselves into an association for the purposes of regulating the diversion and distri- 
bution of such water, they may organize into a corporation in the manner provided 
‘in “An act providing for incorporating associations for mining, manufacturing, com- 
‘mercial, and other industrial pursuits,” approved February 18, 1870, and all amend- 
ments thereto, with power to levy and collect all necessary assessments, and the dis- 
tribution of water to each stockholder may be regarded as the payment of dividends, 


and such corporation shall have perpetual succession, unless dissolved by three years’ 


non-use of its rights, or by a two-thirds majority vote of its members, at a meeting 
called for that purpose; in all cases of dissolution, the property held by the corpora- 
tion shall revert to the members in proportion to their rights therein, or they may 


organize into an irrigation district, under ‘‘An act to incorporate irrigation compa- 


nies,” approved January 20, 1856, as they may elect. 


AN ACT COMPILING THE LAWS RELATING TO THE INCORPORATION OF IRRIGATION — 


COMPANIES. 


SEC. 2403. 8 1. Be it enacted, ete., That upon the majority of the citizens of any 


county or part thereof, representing to the county court that more water is necessary, 
and that there are streams or parts of streams unclaimed or unused, which, if brought 


out of their natural channels and thrown upon tracts of land under cultivation, or to — 


be put under cultivation, can be of value to the interests of agriculture, the county 
court having jurisdiction may proceed to organize the county, or part thereof, into 
an irrigation district; and thereafter the land-holders of such district shall be 
equally entitled to the use of the water in or to be brought into such district, accord- 


ing to their acknowledged rights: Provided, Such land-holders pay their proportion of 


the expense incurred in the construction and keeping in repair of the necessary 
canals, flames, dams, or ditches | 


Src. 2404. 5 2. The citizens of an irrigation district, when so organized for the pur- 
poses provided in the preceding section, may, in mass-meeting, proceed to the for-— 


mation of a company, by electing, viva voce, not less than three nor more than thirteen 
trustees, a secretary, and a treasurer. Notice of the time, place, and object of said 
mass-meeting shall be given by the clerk of the county court at least ten days pre- 
vious by advertising three times in some newspaper having general circulation in the 

- county, and by posting up notices in three public places in the district. : 
Sxc. 2405. s 3. Itshall be the duty of the trustees so elected to locate the proposed 
-canal or ditch, determine the amount and quality of the land to be benefited thereby, 
to estimate the cost, including dams, flumes, locks, waste-weirs, and all the appur- 


tenances belonging thereto, the amount per acre of the percentage on taxable prop- | 


erty which will be necessary to construct the same. 


Src. 2406. s 4. It shall then be the duty of the trustees to make a report to the — 


county court of the location and estimate provided for in section 3 of this act; also 
to call a meeting of the holders of the lands to be benefited by the proposed canal or 
ditch, at which a copy of said report shall be presented, and the said land-holders 
shall vote ‘‘ yes” or ‘‘no” upon the following questions : : 

1, Do you mutually agree to pay —— per acre, land tax, to construct the proposed 
canal or ditch ? 

2. Do you approve the action of the mass-meeting in the election of officers? 


Notice shall be given by the trustees at least ten days previous to the time ap- 


pointed for such meeting, by advertising at least three times in some newspaper hay- 
ing general circulation in the county, and by posting up notices in three public places 
in the district. Said advertisement and notice shall state distinctly the time and 


place and object of such meeting, and be signed by a majority of the trustees and the’ — 


secretary. The voting at said meeting shall be by ballot, and the chairman and see- 
retary of said meeting shall be the judge and clerk of the election. A ballot-box shall 
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be provided by the trustees, and each voter shall present his ballot to the judge of 

election, who shall deposit it in the box, and the clerk shall write the name of the. 
voter ina poll-list or book, which shall also be provided by the trustees. No person 
Shall be entitled to vote at said meeting or election unless he is a land-holder in the 

_ district. Immediately after the close of the election the ballots shall be openly 
- counted by the judge and clerk, assisted by two persons chosen by the voters present. 
A certificate of the results of the election, signed by the persons who counted the 
a; ona shall be forwarded at once to the clerk of the county court by the judge of said 
election. 

Sec. 2407. s 5. If upon counting the votes it shall appear that two-thirds of the 

_ votes polled have been answered in the affirmative, then the tax so agreed upon shall 
be a law in the said irrigation district; and the tax when collected shall be paid 
_ over to the treasurer of said company on his order: Provided, That not exceeding one- 
half of the tax so agreed upon shall be collected at one time, and the residue to be eol- 
_ lected as the work progresses: Provided further, That if the first estimate prove in- 
_ sufficient for the construction of the canal or ditch with its appurtenances, then ad- 
_ ditional taxes may be assessed in the same manner as hereinbefore provided until the 
_ said canal or ditch is completed. 

Sec. 2408. s 6. If less than two-thirds of the votes polled are answered in the affirm- 
_ ative, then all proceedings under this act shall be null and of no effect: Provided, That 
_ if there are objections to the officers so elected by the mass-ncetings, the electors may 

“ write other names on their tickets; the persons having the most votes to be declared 
_ elected, and it shall be the duty of the county clerk to notify such ofticers forthwith 
of their election. : 

Sec. 2409. s 7. Within twenty days after receiving such notice, the officers so 

_ elected shall file bonds in the office of the clerk of the county court, conditioned for 
_ the faitbful performance of their several duties; the amount of such bonds to be de- 
_ ¢lared by the county court having jurisdiction. 

_ Sec. 2410. s 8. The term of office of the first trustees, secretary, and treasurer shall 
be till the next general election, and thereafter for two years, and until their suc- 
cessors are elected and file bonds. 
sxc. 2411. s 9. All subsequent elections for determining the rate of tax shall be 
held annually on the first Monday in December, and tor the election of company offi- 
cers, biennially, on the same day, at such time and place within the district as shall 
_ be designated by the trustees, at which time the number of trustees may be changed 
_ by a two-thirds vote to not less than three nor more than thirteen. Notice of said 
election shall be given and the election conducted and certificates thereof returned, 
_ as provided in section 4 of this act, and the officers elected shall give bonds as pro- 
vided in section 7 of this act. The rate of tax determined at said election by a ma- 
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jority vote shall be a Jaw in said irrigation district, and shall constitute a permanent 
____ lien on the interest of the tax-payer in said canal or ditch and his right to the use of 
the water therein flowing from the day of assessment: Provided, That no tax created 


__-* ~+or payable by this act shall be or create a lien upon the land. 
— §kc. 2412. s 10. The trustees at their first meeting shall elect one of their number 
president, and it shall be their duty and they shall bave power to fill any vacancy 
~~ which may occur in the board by death, change of residence, or otherwise ; and the 
- persons chosen for this purpose shall hold office until the next annual election. The 
trustees shall also have power to meet at such times and places as they may deem 
expedient to make by-laws, rules, and regulations necessary to carry into effect the 
objects of the people; to appoint agents, subordinates, and officers, and employ such 
' workmen as may be requisite; to appoint assessors and collectors, or make agreement 


additional installments of the tax will be needed; to construct and complete said. 
~ eanals or ditches, with all necessary appurtenances thereto; to cause to be kept an 
account of all receipts and disbursements, and to complete said canals and ditches, 
and settle all accounts of the same. Said trustees shall make an annual report of 
their proceedings under this act to the county court on or before the first day of Feb- 
ruary, and shall file with the clerk of the county court a map of said irrigation dis- 
trict, showing the location and subdivision of land therein, and of the company’s 
canals and ditches. 





-—s Se. 2413. s 11. The trustees shall have power to sue and be sued, plead and be im- 
pleaded, to have and to hold all such real estate and personal property as may be 
necessary to construct the contemplated ditch or canal, including all appurtenances 
' belonging thereto. 

_ $e. 2414. s 12. If any part of the lands to be benefited by the proposed ditch or 
- __ @anal are not legally claimed, then such lands may be appraised by the trustees and 


shall be held and the possession of them sold by the trustees, as opportunity may 
offer, and the estimated amount of the funds necessary to complete such canal or 
ditch shall be decreased by thé estimated value of such lands, previous to the levy 
and assessment of any tax, 





with the county assessors to assess and collect the tax, and notify collectors when | 
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¥ _ Skc. 2415. 8 13. Where the streams to be taken out for irrigation purp 
from counties other than the one in which the district is situated, but wh 


1G 
are no existing claims to the water and where no individual or settlement will | 
+ jured thereby, then the power of said irrigation district is hereby extended te 
other county, insomuch as said extension may be necessary for the construction of 
dams to turn the waters, and ditches or canals with all necessary appurtenances as 
Tie may be necessary to convey the same to where it is to be used. Aiea 
pe See. 2416.8 14. Where lakes or ponds in natural basins have outlets, or where such 
can be made by dams across hollows, such lakes or ponds may be used as reservoL 
_ —s« to store water for lands lying on lower levels; and the people of any irrigation d 


trict may, under the provisions of this act, construct such artificial or use such natu 
_ ‘Fai basins for irrigation purposes: Provided, The waters of such lakes or ponds are 11 
‘nO Case to be raised, by dams or otherwise, so as to interfere with or damage settlers — 
upon the margin thereof. ie 
s «SEC. 2417.5 15. Upon the construction or partial construction of any canal, ditch. 
* ov-reser-voir contemplated in this act, they shall become the property of the irriga- — 
ads - tion district ; and thereafter all funds necessary for repairs upon. said canal, ditch, or — 

ont reservoir, and for keeping the same in order, or for altering or enlarging the same, 
a ee may be levied by a tax tipon the lands benefited, the landholders in the distriet to 


< 
met "vote upon the same in the manner heretofore provided for in this act. And in case 
a of any sudden emergency, caused by inundation or otherwise, said trustees are | 
Se hereby authorized and cmpowered to make such repairs, or take such measures as 
| they may deem necessary to preserve the canals, or ditches or other works of eats 
company or district, and for payment of the expenses so increased the trustees are 6 
ae. ¥ hereby authorized and empowered to levy a tax for the necessary amount upon all Ya , 
-. ~ the Jands of said district benefited by such canals or ditches, and said tax inay be _ 
© collected in the same manner and at the same time, if necessary, as provided for the 
collection of other taxes in said district. | ‘igh by 
Pe i? SHO, 2418, 6 16. All property or money belonging to any irrigation district, in the 
a hands of the trustees to be expended by them under the provisions of this act, is 
-» hereby exempted from all city, county, and Territorial taxes. ‘np ele 
weit _ SEC. 2419. 3 17. After any canal or ditch shall have been laid out under this act, 
: or under any special charter where other provision has not been made, the trustees or 
company may agree with the owners of land through which it will pass for the pur- 
chase of so much thereof as may be necessary for the making of the canal or ditch | 
and the appurtenances thereto belonging. Loh he 
+, SEC. 2420. s 18. In every case where the owner of the land so required shall absent. 
himself from the country, or shall not, from any cause, be capable in law so to agree, 
“or shall refuse to agree, or ask an exorbitant price, the value of such land and the 
t _ damages to the owner thereof shall be ascertained in the following manner: 
ae 1. The owner of or claimant to such land and the trustees may each select a referee, 
and in case of disagreement the two may select a third, and these referees shall pro- 
ceed to determine the value of the land under controversy, and assess the amount of _ 
ie damages, if any, which each owner of lands or improvements has sustained, or will 
ss sustain, in consequence of the canal or diteh, oe a 
cass 2. The appraisal, with a description of the land so appraised, shall be acknowl-— 
és edged by the referees signing it, before the clerk of the county court of the county 
_ in which the lands are situated, and when so acknowledged it shall be filed in the 
oh said clerk’s office within ten days after it shall have been made. In case the oceu 
_ pant or claimant shall refuse or neglect to select a referee as herein provided, the — 
trustee inay petition the district court of the distriet in which the land is situated 
‘a for the appointment of three or more commissioners to condemn the land and fix and .— 
determine the damages; said commissioners to be appointed upon such notice to the: 
| complainant or occupant as said court shall direct, Said cominissioners shall report 
to said court their award and determination for approval or disapproval. ‘The mo- 
tion for approval of said award shall be heard on such notice as the court shall direct. — 
ate Sec. 2421. 819. The trustees, upon payment to the vightful claimant of the several _ 
suins assessed in the appraisal so made, or u pon making a tender thereof when the. > 
same shall be refused, shall be entitled to enter upon the lands described in the ap- — 
praisal, and have and hold the same for the use and benefit of such irrigation district — 
forever. » ees 


1 ae 
Suc. 2422. s 20. If on any parcel of the lands so described there shall be no person 
then living authorized to receive payment for the damages assessed for such parcel, | WEY c/ 
and such damages shall not have been lawfully demanded within ten days afterthe 
filing of such appraisal, the board of trustees may enter thereon without payment or — Ee 
tender of such damages, but subject to such payment whenever the same shall be — Shakes: 

thereafter lawfully required. ' . 2 > 
| SEC. 2423. 8 21. Any person who, in violation of any right of any other person, 01 
 , Of said corporation, willfully turns or uses the waters or any portion thereof, of saic 
canal, ditch, or reservoir, except at a time or times when the use of such water hg 
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duly distributed to such person, or willfully uses any greater quantity of such 

I than has been duly distributed to him, or in any way changes the flowof water 

1en lawfully distributed for irrigation or other useful purposes, except when duly % 

thorized to make such change, or willfully or maliciously breaks or injuresanydam, 

; , Water-gate, ditch, or other means.of diverting or conveying water for irriga- fa 

tion or other useful purpose, is guilty of a misdemeanor. 5 ae 

SEC, 2424. 8 22. All companies or districts organized under the provisions of this Aba 

ct shall be liable for any damage which may occur by the breakage of any eanalor 

itech. When any land in an irrigation district is benefited or damaged by the com- RN 


any’s canals or ditches, from soakage or other incidental cause, and the owner of 
id land and the company can not agree as to the amount of the benelit or damage, 


_ the matter in dispute, as well as the question of damage through breakage, may be _ eh 
a. eferred and decided as provided in the preceding section of this act, No irrigation eae 
- company organized under the laws of this Territory shall be entitled to divert the aie 
_ waters of any stream to the injury of any irrigation company or person holding a Bist 


ior right to the use of said waters, and all cases of dispute arising from such un- 
wful diversion may also be referred and decided as provided in section 18 of this 
ae 

Suc. 2425. s 23. Nothing in this act shall be so construed as to interfere with the 


fs Lae a c . . 
right of the legislative assembly to repeal, alter, or amend the same at pleasure. 


¥ 


ry _ SEC. 2426. s 24. That persons who have constructed canals, ditches, or dams, aud 


ken out water for irrigation purposes before the passage of this act to which this e 

is amendatory, are hereby authorized to organize under the provisions of said act, cay 

d to enjoy all the rights, powers, and privileges guarantied therein: Trovided, ‘ya 

’ They shall proceed in the same manner as is provided for the organization of new ay tae 
companies. ty 

Sse. 2427. s 25. Nothing in this act shall be so construed as to prevent any associa- jeans 

_ tion of persons incorporating under the laws of this Territory relating to private cor- ar 

ee porations for general purposes. / oy a 
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WYOMING IRRIGATION LAWS. ; 
RIGHTS TO USE OF WATER AND RIGHT OF WAY FOR DITCHES. 


ee Sec. 1317. All persons who claim, own, or hold a possessory right or title to any 
land or parcel of land within the boundary of Wyoming Territory, when those clains 
are on the bank, margin, or neighborhood of any stream of water, creek, or river, 
_ shall be entitled to the use of the water of said stream, creek, or river for the pur- ) 
poses of irrigation and making said claim available to the full extent of the soil for Es 
agricultural purposes. [C. L. 1876, ch. 65, § 1.] 4 
Sec. 1318. When any person owning claims in such locality has not sufficient 
length of area exposed to said streams to obtain a sufficient fall of water to irrigate peas * 
his land or his farm, or land used by him for agricultural purposes is too far removed 
from said stream, and he has no water facilities on those lands he shall be entitled | 
ae to aright of way through the farms or tracts of land which lie between him and . 
said stream, or the farms or tracts of land which lie above and below him, on said xk 
stream, for the purposes hereinbefore stated: Provided, That, in the construction, | 
keeping up, and using any ditch through the lands of another person, the person or 
persons constructing or using said ditch, or whose duty it shall be to keep the same 
in repair, shall be liable to the person owning or claiming such land for all damages 
accruing to such person by reason of said construction, keeping up, and using such 3 
~ ditch. [(C. L. 1876, ch. 65, § 2.] cA 


$c. 1319. Such right of way shall extend only to a ditch, dike, or cutting sufficient ae 
for the purposesrequired. [C. L. 1876, ch. 65, § 3.] : 


Sc. 1320. Upon the refusal of the owners of tracts of land, or lands through which 
said ditch is proposed to run, to allow of its passage through their property, the per- 
sons desiring to open such ditch may present to the county coumissioners of the 
- eounty in which said lands are located, a petition, signed by the person or persons 
_ deseribing with convenient accuracy the lands so required to be taken as aforesaid, 
setting forth the name or names of the owner or other person interested, and praying 
the appointment of three appraisers to ascertain the compensation to be made to saci 
| owner or persons interested. Upon the receipt of said petition, the said county com- 
missioners shall give notice, at least thirty days prior to. the appointment of said 
i errnesers, by public notice in a newspaper, when published in the county, or by 
__ posting three or more notices in three different places in said county, stating that ; 
such appraisers will be appointed on the day of [C. L. 1876, ch. 65, § 5. J , 
$e. 1321. The said appraisers, before entering upon the duties of their office, shall 
$ take an oath to faithfully and impartially discharge their duties as said appraisers. 

poastey shall hear the proofs and allegations of the parties, and any two of them, after. . 
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P ay “ et ee 
reviewing the premises, shall, without fear, favor. or partiality, ascertain anager! ae 
tify the compensation proper to be made to said owner or persons interested, forthe 
lands to be taken or affected, as well as all damages accruing to the owner or person 
interested, in consequence of the condemnation of the same, taken or injuriously af 
fected as aforesaid, making such deduction or allowance for real benefits or advan — 
tages which such owner or parties interested may derive from the construction of said 
ditch or flume. They, or a majority of them, shall subscribe a certificate of their — 8 
said ascertainment and assessment, which shall be recorded in the county clerk’s 
office of the county in which said lands are situated, and upon the payment of the com- 
pensation (if any) the said person or persons shall have the right of way to construct —— 
said ditch or flume. [C. L. 1876, ch. 65, § 6.] ; ah: 

Src. 1322. All persons on the margin, bank, neighborhood, or precinct of any 
stream of water shall have the right and power to place upon the bank of said ~ 
‘ 


7 


; 


” 


stream a wheel or other wachine for the purpose of raising water to the level re- vg 
quired for the purpose of irrigation, and the right of way shall not be refused by the 
owner of any tract of land upon which it is required, subject, of course, to the like 
regulations as required for ditches and laid down in the last preceding section. 
[C. L. 1876, ch. 65, § 7.] 7 yi 
Sec. 1323. The owner or owners of any ditch for irrigation or other purposes shall 
carefully maintain the embankments thereof, so that the waters of such ditch may 
not flood or damage the premises of others. [C. L. 1876, ch. 65, § 8. ] Bee 
Sec. 1324. Nothing in this chapter contained shall be so construed as to impair N 
the prior vested rights of any mill or ditch owner, or other person, to use the waters 
of any such water course. [C. L. 1876, ch. 65, § 9. ] ero 
Sec, 1825. Any ditch company constructing a ditch, or any individual having 
ditches for irrigation or for other purposes, whenever the same be taken acrossany = 
publichighway or public traveled road, shall pu’ a good substantial bridge (not less _ 3 
than fourteen feet in breadth) over such water course where it crosses said road. 
[C. L. 1876, ch.65, § 11.] ie aR 
| Sec. 1326. When any such ditch or water-course shall be constructed across amy at 
public traveled road, and not bridged within three days thereafter, it shall be the —_ 
duty of the county commissioners of the county in which said ditch and road are lo- 
cated to put a bridge over said ditch or water-course, of the dimensions specified in 
the foregoing section, and call upon the owner or owners of the said ditch or water- 
course to pay the expenses of constructing said bridge, and if payment therefor be 
refused, a civil action may be maintained for the recovery of the same, together with = 
all accruing costs. [C. L. 1876, ch. 65, § 12.] Je Bere pis 
Src. 1327. Upon the refusal of the owner or owners of Jand or lands through which 
any person or persons are desirous of constructing any irrigation ditch or ditehes, 
then it shall be lawful for the parties interested to settle the matter by the appoint- Dae 
ment of a board of arbitration consisting of three men as hereinafter provided. [S. 
L. 1882, ch. 57, § 1.] aS 
SKC. 1323. The creation of the board of arbitration shall be as follows: The person 
ov persons desiring the construction of such ditch or ditches and the owner or own- 
ers of the land or lands through which the construction of such ditch or ditches is _ 
contemplated shall each choose one disinterested resident property holder of the — 
county in which the land or lands mentioned above are situated, und the two so 
chosen shall designate a third person with like qualifications as themselves, and ib ~~ 
shall be lawful for these persons to immediately proceed to hear the proof and alle- 
gations of the parties concerned. It shall be lawful for any two of such board of aK 
arbitration to make such assessment of damages as may in their judgment be deemed 
just and right, taking into consideration the benefits, if any, that may accrue tothe  — — 
owner or owners of the land or lands through which the construction of such diteh — ' 
or ditches is contemplated. [S. L. 1882, ch. 57, § 2.] a 
Sec. 1329. Should the verdict or assessment of such board of arbifration be unsat- 
isfuctory to either or both of the parties interested, then recourse may be had by an_ 
appeal made in writing within ten days from the rendering of such vorcict by sueh . 
board of arbitration, addressed to the board of county commissioners of the county 
in which the contestants reside, in which case the party taking the appeal shall give : 
bonds for all the costs; then the case shall stand as though no action had been taken P 
in the matter and the parties may then proceed under this chapter in the same man- ; 
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ner as though the proceedings to ascertain the compensation to be given had been a 
taken before the county commissioners in the first instance. [S. L. 1882, ch.57,§3.) © 
(or proceedings before commissioners see §§ 1320 and 1521.) Cy ee 

Src. 1330. In case no appeal be taken as above provided by either of the parties — Me 
interested, then the nding of such board of arbitration shall be binding and final: Sai? 


Provided, The sum of money agreed upon by the board of arbitration has been tem- 
dered or paid, or « deed for such right of way executed and delivered or tendered by er 
the party or parties over whose land the right of way is sought. [S. L. 1882, ch, 67, 
§ 4. ] : " £ beni! 3 
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EC. 1331. The lands now irrigated, or which may be hereafter irrigated, from 
shes taking water from the following described rivers and natural streams of the 
ey of Wyoming, are hereby declared to constitute irrigation districts : oa 
District number one shall consist of all lands irrigated from ditches from the Nerth | : 
latte River and its tributaries, except the Laramie River, between its intersecticn © 
th the boundary line between Nebraska and Wyoming and its intersection with Be ', 
© western boundary line of Laramie County, Crow Creek, Lone Tree Creek, Pole er > 
ni reek, Horse Creek, Chugwater Creek, Cheyenne River, Niobrara or Running Water 
_ River, and their tributaries. var: 
ieee eetict number two shall consist of all lands irrigated from ditches taking water 
_ from the Laramie River and tributaries, except Chugwater Creek, North Plitte ana 
tiver and its tributaries, between its intersection with the western boundary line fv, 
9 of Laramie County and the meuth of the Sweetwater, Sabille Creek and North Lara- 
mie Creek; and also the following-named streams, situate in whole or in part in the pe 
county of Albany, namely: Douglass Creek, Lake Creek, the three Beaver Crecks, f 
_ Four-Mile Creek, Dutton Creek, Cooper Creek, Rock Creek and tributaries, Sabille, 9 
_ Sheep Creek, Deer Creek and tributaries, Antelope Creek, Fish Creek and its tribu- 4 
_ taries, Dale Creek and its tributaries, and also the following-named lakes, to wit: ee: 
ge Cooper Lake, James Lake, Ione Lake, Sportsman’s Lake, Lake Hutton, Lake Creigh- sa 
n, Lake George, Steamboat Lake, Horse Creek Lake, Lake Hattie, and Lake Owen. 4 
District number three shall consist of all lands irrigated from ditches taking water AS ip 
from the North Platte River and its tributaries to the line of Carbon County, and all A 
_ streams or continuations of streams lying within Carbon County. | ’ . 
District number four shall consist of all lands irrigated from ditches taking water 
from the Green River and its tributaries. “wg 
District number five shall consist of all lands irrigated from ditchestaking water 
_ from the Powder, Tongue, and Big Horn Rivers and their tributaries, except Wind 
«River. 
_ District number six shall consist of all lands irrigated from ditches taking water i 
_ from the little Powder River, Little Missouri River, and the Belle Fourche and their Br 
k ributaries. | 
District number seven shall consist of all lands irrigated from ditches taking water 
rom that portion of Green River lying within Uinta County and Bear River. . rer 
F District number eight shall consist of all lands irrigated from ditches taking water wer 
_ from Wind River to Johnson County line. a tegeNy 
Other irrigation districts may be formed from time to time by the governor, on Ad 
_ petition of the parties interested, comprising territory not within any of the above- : 
~ established irrigation districts. [S. L. 1886, ch. 61, § 1.] ret 


- 


Dae | 


Sec. 1332. There shall be one water commissioner for each of the above-named dis- 

rt _tricts, and for each district hereafter formed, who shall be appointed by the governor, 

‘ to be selected by him from persons recommended to him by the several boards of | Mei 

mp county commissioners of the counties into which water districts may extend, and the ag 
yater commissioners so appointed shalt hold their office for two years, or until their | | 

‘successor is appointed and qualified. The governor, by like selection and appoint- 

ment, shall fill all vacancies which may be occasioned by death, resignation, or con- Dye 

tinued absence form the district, removal or otherwise, and the governor may at any 

hime remove any water commissioner for failure to perform his duties, or for any other 

ause. [S. L. 1886, ch, 61, § 2.] 

SEc. 1333. Within twenty days after his appointment, and before entering upon the 

uties of his office, such water commissioner shall take and subscribe an oath to . 

faithfully and impartially perform the duties of his office, which oath shall be de- ees 

posited with the clerk of the court having jurisdiction over the priority of rights to 

use of water in his district. [S. L. 1886, ch. 61, § 3.] 


ogi a ; : Moll 2 fe 
, Sec. 1334. It shall be the duty of the said water commissioners to divide the water 3 
n the natural stream or streams of their districts among the several ditches taking 
water from the same, according to the prior rights of each, respectively, in whole or 


- in part, and to shut and fasten, or cause to be shut and fastened, the head-gates of 


He a 


ii any ditch or ditches heading in any of the natural streams of the district, which in § 
time of a scarcity of water, makes it necessary, by reason of the priority of the rights (pt 
‘ie of others above or below them on the stream. [S. L. 1886, ch. 61, § 4.) ; ga 
Ske. 1335. Every person who shall willfully open, close, change, or interfete with Aas 


any head-gate or water-box withont authority shall be guilty of a misdemeanor, and 
on conviction thereof shall be fined in any sum not exceeding one hundred dollars, 
_ orimprisoned in the county jail for a term not exceeding six months, or both fine SB. 
— andimprisonment. The water commissioners or their assistants, within their dis- 
trict, shall have authority to arrest any person or persons offending and turn them 

over to the sheriff of the proper county. [S. L. 1886, ch. 61, § 5.] , : 
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Sec. 1836. The water commissioners herein provided shall be entitled to pay atthe 
rate of five dollars per day for each day he shall be actually employed in the duties 
of his office, not to exceed fifty days in any one year, to be paid by the county in — : 
which his irrigation district may lie. Each water commissioner shall keepajustand 
true account of the time spent by him in the duties of his office, and shall present a — 
true‘copy thereof, verified by oath, to the board of county commissioners of the — 
county in which his district may be, and said board of county commissioners shall _ 
allow the same, and if said irrigation district’ shall extend into two or more counties — 
then said water commissioner shall present his account for his said services, verified — 
as aforesaid, to the board of county commissioners of the county in which sits the = 
district court having jurisdiction over the priorities of the rights to use of water 
for the purposes for which it was appropriated in such districts. LS. L. 1886, ch. 61_ 

§ 6. Toler ie 
Sc. 1337. Said water commissioners shall have power, in case of emergency, to 
employ suitable assistants to aid him in the discharge of his duty; such assistants — 
shall take the same oath as the water commissioner and shall obey his instructions, 
and each shall be entitled to four dollars per day for every day he is employed, not 
to exceed thirty-five days in any one year, to be paid u pon the certificate of the water 
commissioner in the same manner as is provided for payment of water commissioners. 

[S. L. 1886, ch. 61, § 7.] 

SEC, 1338. Said water commissioners shall not begin their work until they shall 
be called on by two or more owners or managers, or persons controlling ditehes in 
the several districts, by application in writing, stating that there is a necessity for 
their action, and they shall not continue performing services after the necessity 
therefor shall cease. [S. L. 1886, ch. 61, § 8.] 

Sec. 1339. For the purpose of hearing, adj udicating, and settling all questions con-— 
cerning the priority of appropriation of water, between ditch companies and other 
owners of ditches, drawing water for beneficial purposes, from the same stream, orits 
tributaries, within the same irrigation district, and all other questions of law and 
questions of right growing out of or in any way involved or connected therewith,  - 
jurisdiction is hereby vested, exclusively in the several district courts, as follows: | 
For district number one, in the district court of Laramie County ; for district number 
two, in the district court of Albany County ; for district vnmber three, in the district 
court of Carbon County ; for district number four, in the district court of Sweetwater — 
County ; for district number five, in the district court of Johnson County ; for dis- — 
trict number six, in the district court of Crook County ; for district number seven, — 
in the district court of Uinta County ; for district number eight, in the district courf = 
of Fremont County. All streams, lakes, and reservoirs not, herein enumerated shall 
be, for all purposes, attached to and belong to the irrigation district in which the — 
greater portion of its water is, it being the intent and meaning hereof to add to each — 3 
irrigation district all waters not hereinbefore enumerated the majority of which lie — 


" 


in their respective areas, for the purposes of acquiring rights to the appropriation 


and use thereof and adjudicating the same. [S. L. 1886, ch. 61, § 9.] 

Sec. 1340. In order that all parties may be protected in their lawful rights to the 3 
use of water for beneficial purposes, every person, association, or corporation, own- 
ing or claiming any interest in any ditch, canal, or reservoir, within any water dis- 
trict shall, on or before the first day of September, eighteen hundred and eighty-six, <eph 
if such statements are not already matters of record at the time this act is approved, =» 
file with the clerk of the district court having jurisdiction of priority of rights to the ey 
use of water for irrigation, in such water district, a statement of claim under oath, . 
entitled of the proper court, which statement shall contain the name or names, to- ~ 
gether with the post-office address of the claimant or claimants claiming ownership, — 
as aforesaid, of any such ditch, canal, or reservoir, the name thereof (if any), and if 
without a name, the owner or owners shall choose and adopt a name, to be therein 
stated, by which such ditch, canal, or reservoir, shall thereafter be known. The de- 
scriptionof such ditch, canal, or reservoir as to location of head-gate, general course | 
of ditch, the name of the natural stream from which such ditch, canal, or reservoir Ri 
draws its supply of water, the length, width, depth, and grade thereof, as near as may 
be, the time, fixing a day, month, and year, as the date of appropriation of water by 
original construction, also by any enlargement or extension, if any such thereof have 9. 
been made, and the amount of water claimed by or under such construction, enlarge- 


re 


ment, or extension, and the present capacity of the ditch, canal, or feeder, or reser- 


é ; ; : : 7 e, 
voir, and also the number of acres of land lying under and being, or proposed to be, ame 
. . ~ . . oi t ‘ 
irrigated by water from such ditck, canal, or reservoir; or if such waters have been ~—— 


appropriated for other beneficial purposes than irrigation, a statement of such pur- — 
pose; such statement shall be signed by the proper party or parties; and shall file 
with the county clerk and ex-officio register of deeds a like statement, which shall be 
recorded by him in a book kept for that purpose. [S. L. 1886, ch. 61, § 10. x § 
Src. 1341. Upon the filing of such statement, the clerk of the court shall indorse 1 Pore 
upon the back thereof the date of filing, and shall prepare an index of the same, in & — 
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A ie be provided for that purpose by the county commissioners, which said index 
_ shall contain the date of filing, the name of the party, association, or corporation 
_ the name of the ditch, the stream from which the water is taken by such ditch canal, 
_ or reservoir, in general terms, the location of the head-gate, the date of the appro- 
ee Ot the “see aad Aoyuarho eer enlargement or extension ; said index shall be 
Beiter ‘ofo, eS tincae cvdt ‘tah sean: ; : 
a Ts. 1886,ch. are 2, y reference to the name of the ditch, canal, or reservoir, 
ae Src. 1342. For filing and indexing such statement, the clerk of the court shall re- 
_ Geive a fee of one dollar, to be paid by the party or parties filing the same. [S. L 
1886, ch. 61, § 12.] ce aX 
_ Sec. 1343. Hereafter every person, company, or corporation, constructing, enlarg- 
ing, or extending any ditch, canal, or reservoir, for beneficial purposes, and intend- 
. sing to use or appropriate any water from any natural stream within a water district, 
_ for such beneficial purposes, shall file with the county clerk and ex officio register of 
deeds and the clerk of the district court, of the proper county, before the commence- 
_ ment of the construction, enlargement, or extension of such ‘ditch, canal, or reser- 
Bi VOIr,, a statement showing the stream or streams from which the water is te be taken ; 
the point or place on said stream at or near which the water is to be taken out; the 
line of said ditch or ditches as near as may be; the use or uses to which said water 
1s intended to be applied; the dimensions of such ditch or ditches, and each thereof 
I giving width on bottom and. top, slope of banks, and grade of ditch; and likewise 
of any and all enlargements thereof; which statement shall be filed and indexed as is 
_ provided in section thirteen hundred and forty, and from the time of filing any such 
statement water sufficient to fill such ditch or ditches, and to subserve the use or uses 
foresaid, if a lawful and just use, shall be deemed and adjudged to be appropriated : 
Provided, That nothing herein contained shall be permitted to interfere with a prior 
right to said water, or to any thereof; And provided further, That such person or per- 
“sons, or corporation, shall, within sixty days next ensuing the tiling of such statement, 
begin the actual construction of said ditch or ditches, and shall prosecute the work 
_ of the construction thereof diligently and continuously to its completion; And pro- 
 wided further, That the beginning of all necessary surveys of such ditch shall be con- 
- strued as the beginning of said work of construction. [S. L. 1886, ch. 61, § 13.] 
Sec. 1344. The water of every natural stream not heretofore appropriated within 


are 


-icated to the use of the people, subject to appropriation as herein provided. The 
provisions of this chapter shall apply to all cases where water of natural streams is 
appropriated fur beneficial purposes, whether the water be conducted through ditches, 
___ eanals, flumes, or tunnels, and shall apply also to cases where for irrigation purposes 
the water is stored in reservoirs, and the owner or owners of any ditch, canal, flame, 
_ or tunnel through which water is conducted for irrigation purposes, and also the 
_ owners of reservoirs, may conduct the water therefrom into and along any of the nat- 
ural streams of the Territory, but not so as to raise the waters thereof above high- 
water mark, and may take the same out again at any point desired, but due allow- 
__ ance shall be made for evaporation and seepage, the amount to be determined by the 
water commissioner of the proper district, subject to review and determination by 
the court having jurisdiction over priorities in such district. [S. L. 1886, ch. 61, § 14.] 
—_—*SEc. 1345. Whenever any person or persons, association or corporation, interested 
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mers 
as owners of any ditch, canal, or reservoir, in any district, shall desire a determina- 
- tion of the priorities of rights to the use of water from stream or streams from which 
they draw the water for their ditch or ditches, canals or reservoirs, they shall pre- 
- sent to the district court having jurisdiction over the rights in such water district, 
or to the judge thereof in vacation, a motion, petition, or application in writing, 
‘moving or praying said court to proceed to an adjudication of the priorities of rights 
_ to the use of water for irrigation between the several ditches, canals, or reservoirs in 
- such district on the stream or streams named ip the motion, petition, or application. 
‘The said motion, petition, or application shall state the names of the ditches, canals, 
or reservoirs claiming water from said stream or streams, as appears by the final 
statements in the clerk’s office, together with the names of the persons, associations, 
* or corporations interested therein, taken from said statements, and shall set forth the 
a nature of the claim or claims of the applicant or applicants, and such motion, petition, 
or application shall be entitled “In the matter of an application for an adj udication 
of the priorities of rights to use water for beneficial purposes in water district num- 
ber ——, on ” (stating the stream or streams). Upon the filing and docket- 
ing of such application the court, or judge thereof in vacation, shall without un- 
“necessary delay, by an order to be enter2d of record, upon such motion, petition, or 
application, appoint a day, in some regular term of said court, or In vacation thereof, 

for commencing to hear and take evidence in such adjudication, at which time it 
shall be the duty of the court, or judge thereof in vacation, to proceed and hear all 
evidence that may ts offered by or in behalf of any person, association, or corpora- 
tion interested in such stream or streams in such district in any ditch, canal, or res- 
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ervoir, either as owner or consumer of water therefrom, in support of or against any 
claims of priority of appropriation of water made by means of any ditch, canal, or 
reservoir, or by an enlargement or extension thereof in such district, or on such 
‘stream or streams, and consider all such evidence, also the arguments of the parties «© 
or their counsel, and shall ascertain and find from such evidence, as near as may be, 
the date of the commencement of such ditch, canal, or reservoir, together with the | 
original size and carrying capacity thereof, as originally constructed, the time of the 

commencement of each enlargement or extension thereof, if any, with the increased — 
capacity thereby occasioned, the time spent severally in such construction, enlarge- 
ment, or extension and re-enlargement, if any, the diligence with which the work | 
was in each case prosecuted, the nature of the work as to the difficulty of construc-  _ 
tion, and all such other facts as may tend to show the compliance with the law in 

acquiring the priority of right claimed for each such ditch, canal, or reservoir, and 

determine the matters put in evidence, and make and cause to be entered a decree 
determining and establishing the several priorities of right by appropriation of 
water of the several ditches, canals, and reservoirs in such water district in such 
streain or streams concerning which testimony shall have been offered, each accord- 
ing to the time of its said construction and enlargement or enlargements and ex- 
tensions, with the amount of water which shall be held to have been appropriated 

by such construction and enlargement or extensions, describing such amount by — . 


cubie feet per second of time (which shall also be the method of measurement for 
the sale of water), if the evidence shall show sufficient data to ascertain such cubige 
feet, and if not, by width, depth, and grade, and such other description as will most — 


certainly and conveniently show the amount of water intended as the capacity of 
such ditch, canal, or reservoir in such decree. Such court, or judge thereof in vaca~- 
tion, shall further order that each and every person interested or claiming any such 
ditch, canal, or reservoir shall receive from the clerk, on payment of a reasonable - 
fec therefor, to be fixed by the court, or judge in vacation, a certificate, under sealof 
the court, showing date or dates, and amount or amounts, of appropriations adjudged 


in favor of such ditch, canal, or reservoir, under and by virtue of the construction, - 


extension, and enlargement thereof severally, also specifying the number of said - 
ditch as determined by the court with reference to priority, and of each priority to 
which the same may be entitled by reason of said construction, extension, and en- 384 
largement: Provided, That any party or parties claiming any right to the use of _ ‘ing 
water for beneficial purposes in such district, and on such stream or streams, by 
reason of being owner of or interested in any ditch, canal, or reservoir, who isnot 


mentioned in the motion, petition, or application filed and presented to the court, shall 
be notified by the clerk of such application, and shall become parties to such pro- 
ceedings, and shall have their rights adjudicated therein. The court or judge thereof, © 
in vacation, may, instead of taking the testimony orally or in open court, refer the ~ 


matter to some person to take and reduce to writing the testimony to the court, or aad 
judge thereof in vacation, and the person to whom such cause shall be referred for oy 


that purpose shall have the same power and duties concerning the taking of testi- 
mony and compelling the attendance of witnesses as masters in chancery. [S.L. 
1886, ch. 61, § 15.] Rot 

Src. 1346. Upon the order of the court fixing the time of hearing being made,the — it 


clerk shall place a certified copy of such order, which order shall contain the names © — 


of all the parties alleged in application to be interested in the matter in the posses- 
sion of the sheriff of the proper county, which shall be thereupon served upon eaGhs  Nieg 
of the parties therein named in the same manner as a summons, and a return of the | “4 
service shall be made and filed with the clerk within fourteen days after thedelivery = ~~ 


mons could be served, then return shall be made within fourteen days after date of 

order. It shall be the duty of the clerk also to give public notice of such applica- 
tion and order, by publication in a newspaper, if any be printed and in circulation, ~*~ 
in some county wherein such water district is situated, which notice shall be pub-  — 7 
lished at least once each week for two consecutive weeks, and which said notice 
shall contain the date of the filing of said motion, petition, or application, the name 
or names of the parties filing the same, a copy of the order made by the court for 
hearing, and shall notify all parties interested as owners in any ditch, canal, or’reser- 
voir on such stream or streams in such water district, as well as the persons aamed- 
in the motion, petition, or application, to appear at said court, or before the judge oo 
thereof in vacation, at the time appointed and stated in the order, and that all per- ‘3 


of said order to the sheriff, or if served by any other person, in cases where @ sum- — 4 
i 


sons interested as owners or consumers may then and there present his, her, ortheir 
proofs for or against any priority of right of water by appropriation sought to be 
shown by any party by or through any ditch, canal, or reservoir (either as owner or 
consumer of water drawn therefrom), and in case any party mentioned in the motion, “08 
petition, or application can not be personally served in any county embraced in such ea 

rater district, the published notice above provided shall be deemed sufficient service 


iG 


of notice: Provided further, That in addition to such publication the clerk shall mail. 
she oh 7 
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ich published notice to each party mentioned in the motion, petition, or application, iat Ny 
ecting the same to the address of such parties as stated in the sworn statement on x; 


le. Proof of the proper publication shall consist in the sworn certificate of the i 
uublisher of the paper in which notice is published, to which shall be attached a — ar 
inted copy taken from such paper. _[S. L. 1886, ch. 61, § 16.] ay Ss 
__. SEC. 1347. Any person or persons who shall knowingly and willfully cut, dig, or x 
break down, or open any gate bank, embankment, or side of any ditch, canal, or res- bit 
Peerveir, flume, tunnel, or feeder in which such person or persons may be joint owners, # 
_ or on the property of another, or in the lawful possession of another or others, and és 
- _ used for the purpose of irrigation, milling, manufacturing, mining, or domestic pur- ao 
poses, with intent maliciously to injure any person, association, or corporation, or for ae 
_ his or her own gain, unlawfully, with the intention of stealing, taking, or causing to 
' run, or pour out of such canal, or reservoir feeder, or flume, any water for hisorher 
own profit, benefit, or advantage, to the injury of any other person, persons, associ- 
_ ation, or corporation lawfully in the use of such water, or of such ditch, canal, tun- 
nel, feeder, or flume, he, she, it, or they, so offending, shall be deemed guilty of a 
“misdemeanor, and, on conviction thereof, shall be fined in any sum not exceedin g one 
hundred dollars, and may be imprisoned in the county jail not exceeding six months, 
or both, at the discretion of the court. [S. L. 1886, ch. 61, § 17.] ] 
_ Ske. 1348. Any party or parties, representing any ditch, canal, or reservoir, or any 
‘number of parties, representing two or more ditches, canals, or reservoirs, which are 
affected, in common with each other, by any portion of the decree rendered by the 
district court, by which he, she, it, or they may feel aggrieved, may have an appeal in 
from said district court to the supreme court, and in such case the party or parties Ne 


omy i 
i 


_ joining, desiring an appeal, shall be the appellants, and the parties representing any 
_ one or more ditches, canals, or reservoirs affected in common, adversely to the in- 
 terests of appellants, shall be appellees. The party or parties in such appeal shall, 


RS — within sixty days after the date of the decree, file in the district court wherein any 
_ decree is ‘entered ander this chapter a notice of appeal in writing, stating that such 
___—*~party or parties appeals to the supreme court of the Territory from the decree ren- y 


> bd 


Be _ dered in the case, or any part thereof. When only a part of the decree is appealed 


from the notice of the appeal should so state, and shall also in that case specify the 
portion or part of the decree appealed from. Upon filing of such notice of appeal the 


> -cause shall be deemed to be appealed to the supreme court of the Territory: Provided, ; 
- however, That the party or parties appealing as aforesaid, shall, within sixty days ‘ 


- °* aforesaid, enter into an undertaking, to be approved by the district court, or judge 
_ thereof, and to be given to all partiesin said suit or proceeding, other than the parties \ 


__ appealing, and to be in such an amount as the court or said judge shall flx, condi- 
4 ee tioned that the parties giving their said undertaking shall prosecute their appealto = 
effect, and without unnecessary delay, and will pay all costs and damages which the 

'_ parties to whom the undertaking is given, or either or any of them, may sustain in 
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consequence of such appeal. [S. L. 1886, ch. 61, § 18.] 
_ Sc. 1349. The order last aforesaid shall be entered of record, and the appellant 
pellees, by delivering the same to him or her, if he or she may be found, or otherwise 
Ae serving the same, in manner the same, as may be provided for serving summons from 
a | Sec. 1350. The appellant or appellants shall within six months after the appeal 
~~ be allowed as aforesaid, file in the office of the clerk of the supreme court of this 
St y 
' court, containing the pleadings and the statements of the parties filed herein and all 
_ evidence of record offered on the hearing of the cause, or so much thereof as shall 
rs or re-enlargement of the several ditches, canals, and reservoirs mentioned in the 
___ order allowing the appeal. When the evidence has been taken in the open court, or 
writing and signed by the judge, or in case notes of said testimony have been taken 
-_ and attested by his official seal, filed with the clerk of the court, shall be deemed a Si 
_ record of the evidence taken in said court. [S. L. 1886, ch. ol, § 20. ] as 
where it can properly be done, render such decree as the court, or the judge below, 
_ judge below, and in cases where the decree of the court below is reversed, in whole 
or in part, if may direct the court below as to its further proceedings therein. [S. 
_»L. 1886, ch. 61, § 21.] 
count of any ditch, canal, or reservoir, as to which he, she, it, or they have failed or 
_ refuse to offer evidence, under any adjudication herein provided for, shall be regarded 


or appellants shall cause a certified copy thereof to be served on each of the ap- 
the district court by the laws then in force. [S. L. 1886, ch. 61, § 19.] 
~ CALS “2 . 5 ‘ . ° 4 
‘Territory a certified transcript of the proceedings had in the case in the district 
7 “f 
effect the appropriation of water claimed by the means of construction, enlargement, 
‘before the judge, in vacation, such evidence, or the substance thereof, reduced to | 
by the official stenographer, a transcription of the same, signed by the stenographer 
«$c. 1351. The supreme court, in all cases heard before it under this chapter, shall, 
should have rendered. It may either reverse or modify the decree of the court or 
i 
ss Src. 1352. No claim of priority of any person, association, or corporation on ac- 
_ by any water commissioner in distributing water in times of scarcity thereof, ut.til 
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such time as such party shall have by application to the court having jurisdiction 
obtained leave and made proof of the priority of right to which such ditch, canal, 
or reservoir shail be justly entitled, which leave shall be granted in all cases upon | 
terms as to notice to other parties interested, and upon payment of all costs, and — he 
upon affidavit or petition sworn to, showing the rights claimed, and the ditches, — 
canals, and reservoirs, with the names of the owners thereof, against which such 
priority is claimed, nor until a decree adjudging such priority to such ditch, canal, 
or reservoir has been entered, and certificate such as mentioned in section thirteen — 


hundred and forty-six shall have been issued to claimant and presented to the water 
commissioner. [S. L. 1586, ch. 61, § 22.] aa 
SEC. 1353. No person, association, or corporation representing any ditch, canal, or 
reservoir shall be permitted to give or offer any evidence before said court until he, } 
she, it, or they shali have filed a statement of claim in substance the same in all re- ag 
spects as is required to be filed under the provisions hereof. [S. L. 1886, ch.61,§ Z 
23.) Lf ee 
‘SxEc. 1354. The district court, or judge thereof in vacation, shall have power to _ Ste 

- - order for good cause shown, upon terms just to all parties, and in such manter as may ~ ea 
seem meet, a re-argument or review, with or without additional evidence, of any de- 
cree made under the provisions of this chapter, whenever said court or judge shall = 
find from the cause shown for that purpose by any party or parties feeling aggrieved, = 
that the ends of justice will be thereby promoted, but no such review or re-argument va 

- shall be ordered unless applied for by petition or oiherwise within two years of the 
time of entering the decree complained of. [S. L. 1886, ch. 61, § 24.] BED se, 
Src. 1355. Persons desiring to construct and maintain reservoirs for the purpose of = 
storing water shall have the right to take from any of the natural streams of the Ter- waa 


ritory and store away any unappropriated water not needed for immediate use, for — 
domestic or irrigation or other beneficial purposes, to construct and maintain ditches, 
canals, flumes, or tunnels, for carrying such water to and from such reservoirs, ditches, AD oe 


st 

canals, tunnels, and flumes, in the same manner provided by law for the condemna- — Bt 4 
tion of lands for right of way for ditches: Provided, No reservoir with embankments  — —" ~ ‘ 
or a dam exceeding ten feet in height shall be made without first submitting the plans = 
thereof to the county commissioners of the county in which it is situated, and obtain- 
ing their approval of said plans: And provided further, That no such reservoir shall a 

_ be constructed or made in or across the channel of any natural and running stream. 
[S. L. 1886, ch. 61, § 25.] ity 


Sec. 1356. The owners of reservoirs shall be liable for all damage arising fromleak- = 
age or overflow of the waters therefrom, or by floods caused by breaking of theem- 





bankments of such reservoir. [S. L. 1886, ch. 61, § 26.] | eon a 

Src. 1357. Every witness who shall attend before the court, or the judge thereof in = 
vacation, or before the person appointed to take testimony, in the causes provided  ——— 
for in this chapter, under subpcena, by request of any party, shall be entitled to the ea 
same fees and mileage as witnesses in civil cases in the district court, and shall be Sie 
paid by the party requiring his testimony. [S. L. 1886, ch. 61, § 27.) ‘ es 

Suc. 1358. It shall not be necessary for any corporation heretofore organized and *~ 
now existing, or for any corporation hereafter organized, under the laws of this Ter- 
ritory, which has heretofore, or shall. have hereafter constructed, operated, or main= 
tained any ditches, canals, flumes, tunnels, or reservoirs, or other appropriations of fy it. 
water, for the purpose of irrigation, mining, manufacturing, domestic uses, or forany = 
beneficial purpose whatever, to incorporate as a ditch company, or companies, ifthe F 
objects or purposes for which such corporation shall have been formed orincorporated, 
imply, permit, or make necessary, or advantageous, such use or uses of water; and 
such corporation for all the purposes of this chapter shall haveall the rights of a nat- ‘Sa 
ural person as defined herein, and shall have its rights determined in the same | 4 
manner: Provided, No priority of water right shall take from any city or town the Re. 
water required for the use of the residents thereof. [S. L. 1¢86, ch. 61, § 28.] .) Sane 

Src. 1359. Said water commissioners shall so divide, regulate, and control the use 
of the water of all streams within their respective districts in such manner, as near - 
as may be, as will prevent unnecessary waste of water, and to that end such com-- et) 
missioners shall so shut and fasten the head-gate or gates of all ditches so thatnmo — — 
more water will flow into said ditch than is actually required and will be used for the : : 24 
uses or purposes for which such water was appropriated, and any person who may be ats 
injured by the action of any water commissioner or by his failure to act pursuant to” 
this chapter, may resort to any court of competent jurisdiction for such relief ashe 
may be entitled to. [S. L. 1886, ch. 61, § 29.] eye 

Suc. 1360. It shall be the duty of every person, corporation, or company, whoshall 






construct, maintain, or operate any ditch or canal under the provisions of this chap- 
ter to construct and maintain, at the point and place where the wateris diverted 
from its natural channel, some fit and proper obstruction whereby all fish will be pte. ~ 
vented from entering said ditch or canal. Any person, company, or corporation vio- 
lating the provisions of this section shall be adjudged guilty of a misdemeanor, and 
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conviction thereof shall be punished by a fine of not more than one hundred dol- 
‘gs or by imprisonment in the county jail not less than ten nor more than sixty days, 
by both such fine and imprisonment. [S. L. 1886, ch. 61, § 30.] 

?8xe: 1361. This chapter shall in no wise be construed as impairing or abridging 
any rights already vested in any person or persons, company or corporation, by vir- 
‘tue of the law heretofore in force. [S. L. 1886, ch. 61, § 31.] ; 

ys : ¥ ) 
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_ Section 1. There shall be a Territorial engineer, who shall be appointed by the 

_-:- governor, by and with the consent of the legislative council; he shall hold his office 
3 poe nor, the term of two years, commencing on the first day of April, A. D. eighteen hun- 
dred and eighty-eight, and until his successor shall be appointed and shall have 

qualified. 

au The governor may at any time, upon good cause being shown, remove the Terri- 

orial engineer, and fill the vacancy occasioned by such removal from office. ~ 

_ The Territorial engineer shall receive a salary of two thousand and five hundred 

- dollars per annum, payable in monthly installments by the Territorial treasurer, upon 

_ warrants drawn by the Territorial auditor. 

~The Territortal engineer shall keep his office at the Territorial capitol, in a room in 


oS the capitol building, to be set aside for his use by the governor. 

before some officer authorized by the laws of this Territory to administer oaths, to 
__ faithfully perform the duties of his office, and file with the secretary of the Territory 
said oath and his official bond, in the penal sum of five thousand dollars, with not 
less than two sureties to be approved by the governor of the Territory, and condi- 
tioned for the faithful discharge of the duties of his office, and for delivering to his 





‘my 


_ successor, or other officer appointed by the governor to receive the same, all moneys, 
books, and other property belonging to the Territory then in his hands, or under his 
control, or with which he may be legally chargeable, as such officer. No person shall 
; be appointed as such Territorial engineer who is not known to have such theoretical 
- __ knowledge and practical skill and experience as shall fit him for the position. 

: Src. 2. The Territorial engineer shall have general supervision of the diversion and 
division of the water of the various natural streams in the Territory, and shall have 
_ supervision of the work of the water commissioners of the different water districts 
of the Territory, and shall do and perform any and ali work for the Territory which 
~ comes within the nature of his profession as an engineer, when called upon by the 
governor to do so. 
sec. 3. The Territorial engineer shall make, or cause to be made, careful measure- 
ments and calculations of the maximum, minimum, and ordinary flow, in cubie feet 
_ per second of time, of the waters flowing in each stream from which water shall be 
drawn for irrigation purposes, commencing such work upon those streams most 
__used for irrigation; he shall collect facts and make a report as to a system of reser- 
_ __ voirs for the storage of waters in those portions of the Territory where such a sys- 


* 


” 


reservoirs; he shall become conversant with the water-ways of the Territory, and 
a. 

. shall make such suggestions as to the amendment of existing laws, or the enactment 
of new laws, as his information and experience may suggest; and he shall keep full 
and proper records of his works, observations, and calculations, all of which shall be 

_ the property of the Territory. 

and ascertain the carrying capacity of any ditch used for irrigation or other bene- 
ficial’ purposes, which may be now or which may hereafter be constructed or en- 
__larged, and give to the party or parties requiring such services an official certificate 
of the size and carrying capacity of such ditch, expressed in cubic feet per second of 
time, as he shall find it at the time of measuring the same. For such services he 


Sa charges, not exceeding ten dollars per day, and his reasonable traveling expenses: 
Provided, That all per diem charges for such services received by the Territorial en- 
_ gineer shall be delivered by him to the Territorial treasurer, who shall credit the 
_ same to the general fund. If the applicant or applicants for such engineer’s certifi- 
__ eate shall state in writing to the engineer that the ditch to be measured is so remote 
from the office of the engineer as to render the expense of the engineer’s personal ex- 
amination too great, or if in the engineer’s judgment such ditch is too far distant to 
prevent him, consistently with his public duties, to make such personal examination, 
it shall in such cases be his duty to appoint some competent civil engineer residing 
in the vicinity of such ditch to make a sworn statement, setting forth the width 
ie: on top and bottom, depth, grade, and slope of the bank of such diteh or its enlarge- 
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_ Before entering upon the duties of his office he shall take and subscribe an oath 


tem is practicable, stating in such report the location, capacity, and cost of such 


needs ef the Territory as to irrigation matters, and in his report to the governor he ~ 


Kc. 4. The Territorial engineer shall, on request of any party interested, measure 


- shall be entitled to receive from the party or parties requiring the same his per diem — 


< ment, and all such other data concerning such ditch so to be measured as the Terri- | 
a ey ys a . “ i ; 
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mk 7 rial engineer shall direct. Such civil engineer shall receive for his se rv1 
gum as may be agreed upon between himself and the party requiring his servi 
in the absence of any agreement in writing sach compensation shall not exce 
dollars per day and his reasonable traveling expenses. The Territorial engineer sl 
furnish the person so appointed with blank certificates upon which to,enter the ne 
essary data concerning the ditch or its enlargement so to be measured, which blank © 
- shall’be properly filled out and verified by the oath of the party making such meas- — 


ls 


Un, _- urements and returned to the Territorial engineer, who shall make his own calcula-_ 


-—-—_tions of the carrying capacity of such ditch or enlargement, expressed in cubic feet _ 
eae per second of time, and certify to the same. The certificates provided for in thissec- 
met tion shall set forth the time of making the measurement, the location of the headgate = 
Whitey a ra . ; E ’ . Fete : a thie 
sof the ditch measured, the name of the natural stream of water from which such ditch 


draws its supply of water, the width of such ditch both on top and on bottom, thar 


a uh + . . . . . ‘ 3 ig Sem 4 - 
depth and grade, and its carrying capacity expressed in cubic feet per second of time, — 


A hoe ‘ . ? > 1 Sad ri 
les and also the name of the ditch and of the owner or owners thereof, if known, AI ~ 


bi ae one year, who shall be paid out of any moneys appropriated for that purpose, on th 
ss gertiticate of said Territorial engineer, approved by the governor, showing the rea- 
son for such employment, the services rendered, and the amount thereof, and on 
presentation of such certificate to the Territorial auditor, by the person entitled 
thereto, he shall issue his warrant on the Territorial treasurer for the amount therec 
et to be paid ont of any appropriations, as aforesaid, and not otherwise. ran 
Sak Sno. 6. When the Territorial engineer is called away from his office in the discharge 
of his public duties he shall be entitled to his actual traveling expenses, which sha: 
be paid out of any money appropriated for that purpose, on the certificate of the said 
engineer; such certificate shall be presented by the said engineer to the Territori: L 
auditor, who shall thereupon draw his warrant upon the Territorial treasurer for t 18 
amount thereof, to be paid out of such appropriation: Provided, That this section — 
shall not. be so construed as to authorize the payment of traveling expenses to said 
engineer when called away from his office to perform: any of the work mentioned in — 
- section four of this act. aoa ares % i eae 
Src. 7. The appropriator of any of the public waters in this Territory shall con- 
struct and maintain, under the direction of the Territorial engineer, a flume or otl er ‘4 
measuring device, at or as near the head of his ditch as is practicable, for the pm 


 . such certificates shall be recorded at len gth in the office of the said Territorial engin- > 
ies tt veers aud copies of such record, duly certified to by the said engineer, s all be received — Sra 
Desig yy aU all the courts of this Territory as prima facie evidence of the fact therein set Me 
Pike forth as hereby required, nig We Kind 
ee ie Src. 5. The Territorial engineer, with the consent of the governor, shall h. VG one ae 
power to employ assistants at an expense not to exceed one thousand dollars in any Ae 
Cae 





\ . ha 9 ead . a Ns ; Aes 
——s pose of assisting the water commissioners In determining the amount of water that — 
ae may be turned into the ditch or the amount that may be by his ditch diverted from ~ 


> . the stream, In case any owner or appropriator of public waters that have be 
adjudicated upon neglect or refuse to put in such measuring device, after thir 
Pia days’ notice to do so by the Territorial engineer, the said engineer may direcf the — 
-————swater commissioner, of the district in which the ditch may be situate to put in si 
flume or measuring device, which being done by the water commissioner, he, t 
said commissioner, shall present the bill of the cost of such flume or measuring de- ae 
RA vice to the owner or owners of the ditch, and if such owner or owners shall refuse Pye 
a or neglect, for three days after presentation of such bill, to pay the same, the said 
9 water commissioner may maintain a civil action in his own name, in any court 
-—-—s the Territory, for the recovery of the same, with all accruing costs, Said suit shi 
Nh be prosecuted by the county and prosecuting attorney for the county wherein su 
mn suit may be brought, free-of any charge against said commissioner. ae 
By Src. 8. The Territorial engineer shall prepare and render to the governor year) 

and oftener if required, full and true reports of his work, touching all the matte 
and duties devolving upon him by virtue of his office, which report shall be deliver 
to the governor on or before the thirtieth day of November in each year, in order’ 
the same may be laid before the legislative assembly at its regular sessions, 

Src. 9. In‘all cases in which the priorities to the right to the use of the waters of 


et 


ete any of the streams of this Territory have been adjudicated by any of the district 


i F 
2 . 


courts of this Territory under the provisions of chapter two of title nineteen of the 
Bar. Revised Statutes of Wyoming, if shall be the duty of the clerk of the district court 
dt wherein said adjudication may have been made to forward a certified copy of such Be) 
i decree to the Territorial engineer immediately after the rendering of a decree in the 

| matter of stich adjudication, and for such copy there shall be paid to the said cle i 
out of the treasury of the county wherein such decree was rendered, compensatio 
| the rate of ten cents for each one hundred words contained in such decree. © n 
ey ceipt of such copy of such d#eree it shall be the duty of the Territorial enginee) 

mosh xe, cause the same to be recorded at length in a suitable book, to be provided tor 
me purpose, and as soon thereafter as practicable to forward to the water commiss r 


- 
‘ 

























i i ‘ * } 
_. of the water district wherein the stream adjudicated upon is situated a statement 
bid eee the title of the court in which such decree was rendered, the date of the 
lecree, the name of each ditch the priority of which has been by such decree deter- 
mined, its capacity, showing the width, depth, and grade of the said ditch and the 
quantity of water per second of time to which said ditch is declared by such decree to 
be entitled, to be expressed in cubic feet per second of time, and thereafter, in the su- 
_ pervision of the distribution of the waters of such streams by said ditches so adjudi- 
_ cated upon, it shall be the duty of the said water commissioner to be guided by such 
statement. It shall be the duty of the Territorial engineer to procure and cause to be 
recorded in his office a description of the flume or other measuring device at the head 
of each ditch so adjudicated upon, showing the width, depth, and grade of each flume 
eatin OT other measuring device, and to calculate and determine the quantity of water, ex- 
ey: pressed in cubic feet per second of time, which will flow through such flume or other 
‘measuring device at various depths, and furnish the proper water commissioner with 
a statement of the same. 


‘ on ; 
_ the Territory of Wyoming, is hereby declared to be the property of the public, and 
_ the same is hereby dedicated to the use of the people of said Territory, subject to ap- 
_ propriation as hereinafter provided. 
xc. 11. Every person, company, or corporation hereafter constructing, enlarging, 
or extending any ditch, canal, or reservoir for irrigation or other beneficial purposes, 
and intending to use or appropriate any water from any natural stream within a 
water district for such purposes, shall, within ninety days after the commencement 
of the construction, enlargement, or extension of such ditch, canal, or reservoir, file 
and cause to be recorded in the office of the county clerk and ex-officio register of 
- deeds of the county in which is situated the district court having jurisdiction of all 
- questions concerning the priority of rights to the use of water in such water district, 
_astatement of claim under oath, setting forth the name or names, together with the 
post-office address of the owner or owners of any such ditch, canal, or reservoir; the 
name thereof, if any, and if without a name, the owner or owners shall adopt a name 
to be therein stated by which such ditch, canal, or reservoir shail thereafter be 
known; the number of the water district in which the same is situated; a description 
of such ditch, canal, or reservoir, as to location of head-gate and the general course 
of such ditch; the name of the natural stream from which such ditch, canal, or reser- 
_.~— Voir draws its supply of water; the length, widthiat top and bottom, depth, grade, 


and carrying capacity thereof, expressed in cubic feet per second of time, as near as may - 


be; the time, giving the day, month, and year when work was commenced thereon 
___ by original construction, enlargement, or extension, as the case may be, and likewise 

the date when water was actually appropriated therefrom for irrigation and other 
beneficial purposes; the number of acres lying under and being, or proposed to be, 
irrigated by water therefrom, and a map or plat on a scale of not less than one inch 







Ba. _ to the mile, showing the location of route of such ditch, canal, or reservoir, and the | 
- natural stream from which it draws its supply of water, and also the legal subdi- 


—__yisions of land through which they flow: Provided, That in case the said statement 
gives the direction or route of such ditch by courses and distances, according to 
+ the field-notes of the survey thereof, it shall not be necessary to include in any such 
‘statement the map or plat above referred to. Such statement shall be signed by the 
-_- person owning such ditch, canal, or reservoir, or, in case of a copartnership, by any 
- member thereof, for and in behalf of such copartnership, or in case of a corpora- 


















5 aforesaid in a book to be kept for that purpose. : 
Src. 12. If the owner or owners of any sueh ditch, canal, or reservoir shall prose- 


~ __ and shall otherwise comply with the provisions of law, such owner or owners shall, 
sas regards the owner or owners of all other ditches subsequently constructed and 
drawing their supply of water from the same stream, have a priority of right to the 
-___use of such water from and after the date of the commencement of the construction 
_ thereof, but not otherwise. The beginning of all necessiry surveys of such ditch 
__ shall be considered as the commencement of such work of construction. 
Src. 13. When the waters of any natural stream are not sufficient for the service 
of all those desiring the use of the same, those using the water for domestic purpose 
shall have preference over those claiming water for any other purpose, and those 
using the water for agricultural purposes shall have the preference over those using 
the same for manufacturing purposes. 
< Src. 14. The priority of right to the use of such water shall be limited and re- 
~ stricted to so much thereof as may be necessarily used and appropriated for irrigation 
or other beneficial purposes as aforesaid, irrespective of the carrying capacity of the 
ditch, and all the balance of the water not so appropriated shall be allowed to run in 
the natural stream from which such ditch draws its supply of water, and shall not 
be considered as having been appropriated thereby ; and in case the owner or owners 
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Sec. 10. The water of every natural stream not heretofore appropriated, within’ 


tion, by the president or secretary thereof, and such statement shall be recorded as_ 
v : 


cute the work of construction thereon diligently and continuonsly until completed, 


- 
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of any such ditch, canal, or reservoir shall fail to use the water therefrom for irriga- 
tion or other beneficial purposes, or shall refuse to furnish any surplus water to the 
owner or owners of lands lying under such ditch as hereinafter provided, during any 
two successive years, they shall be considered as having abandoned the same, and 
shall forfeit all water rights, easements, and privileges appurtenant thereto, and the 
waters formerly appropriated by them may be again appropriated for irrigation and 
other beneficial purposes the same as if such ditch, canal, or reservoir had never been 
constructed ; neither shall the owner or owners of any such ditch, canal, or reservoir 


have any right to receive from others any royalty for the use of the water carried 


thereby, but every such owner or owners having a surplus supply of water and fur- 
nishing the same to others from any ditch, canal, or reservoir as hereinafter provided, 
shall be considered common carriers and shall be subject to the same laws that 
govern common carriers. 

Src. 15. The owner or owners of any such ditch which carries a greater quantity of 
water than the owner or owners thereof necessarily use for irrigation and other bene- 
ficial purposes in connection with their own lands shall, when application is made 
to them for that purpose, furnish such surplus water at reasonable rates to the own- 
ers of lands lying under any such ditch for the purpose of reclaiming such lands and 
rendering the same productive, and in case of refusal so to do the owner or owners 
of any such ditch may be compelled by injunction suit to furnish such water on such 
terms as 10 the court may seem meet and proper: Provided, That the board of county 
commissioners in their respective counties shall have power, when application is 
made to them by either party interested, to establish reasonable maximum rates to 
be charged for the use of water, whether furnished by individuals or corporations. 

Src. 16. The cubic foot of water per second of time shall be the legal standard for 
the measurement of water in this Territory, both for determining the flow of water 
in natural streams and ditches and also for the purpose of distributing water there- 
from. 

Sec. 17. Nothing in this act contained shall in any wise interfere with any prior 
right to the use of said water; neither shall the owner or owners of any such ditch, 
canal, or reservoir who have heretofore complied with the laws relating thereto 
enacted by the ninth legislative assembly of Wyoming be required to file any addi- 
tional statement of claim under the provisions of this act. 
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IRRIGATION, ANCIENT AND MODERN. 


‘ 
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oe Petition of land is an art that existed for many centuries previous 
to any authentic written history. The traditions of the Chinese people 
_are very ancient, and irrigation is mentioned in their earliest history as 
~ extensively practiced. In Egypt, Syria, and the ancient kingdoms of 
Eastern Asia agriculture depended almost wholly upon irrigation, and — 
_ still so depends in those countries where the people have survived the 
political changes of thousands of years. The irrigation of gardens, 
_ vineyards, and fields is frequently mentioned in the Scriptures ; one of 
the earliest books speaks of it, and one of the prophets refers to ‘“¢ fur- 
_ tows of the plantation.” The systems adopted in California, Texas, 
_ New Mexico, and ‘Colorado are of ancient origin, and are copied from 
ancient models. They are not the best, but they are cheap and easy of 
construction. The settlement of the drier regions of our territory adds 
= another instance to those of past history. The actual history of irriga- 
tion in the United States begins with the construction of the Pacific 
‘railroads. 

- ‘The enormous sums expended by the British Government in India in 
irrigating works, and the profit derived from them will serve to sus- 
na tain the arguments put forth by Mr. Cole and others, that while Great 
. Britain i is engaged in India not only in the construction of reservoirs 

for the storage of the waters and streams, but for gathering in the 
« rains and dews for the purposes of irrigation, spending millions an- 
3 a nually in such works, and in keeping them in repair, our own country, 
. ie possessing vaster domains than any nation of the world, and of incom- 
_ parable value, has only to enter upon her own possessions and, by 
trenching her mountain sides, beget reservoirs as enduring as the foun- 

ay : dations of the earth. 
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USES, ABUSES, AND REMEDIES. 


E ister to Italy, in an exhaustive article on “IRRIGATION, ITS EVILS, 
_ THE REMEDIES, AND THE COMPENSATIONS,” treats on all the phases of 
this important subject. In this article Mr. Marsh refers to the customs 
and Jaws governing the use of water in every country of Europe. The 
_ methods of accumulating and distributing the water of precipitation, 
and of flooding springs and streams for agricultural purposes, are read- 
ae ily accessible, “and i in the practical employment of the system our engi- 


any special difficulties arising from the peculiar geographical and me- 
265. 


oTh6 late Hon. George P. Marsh, for many years United States min- » 


om “3 neers and the ingenuity of our people will, he says, no doubt overcome | 
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teorological features of our territory. The social, legal, aanieaen ae 
financial aspect of the subject in its application to extensive tracts of 


cultivated land are not familiar to the American public. He says, cau- | 
tions of a not altogether obvious nature are more needed than instruc- 


tion on points of practical method, or of adaptability to particular 
branches of agriculture. He points out the evils and difficulties of the 





AM 


practice of irrigation, and suggests precautions against the occurrence 


of these evils and the means of palliating them where they are to some 
extent inevitable. In the introduction of new systems of industrial or 
rural occupation in a scale large enough to affect the rights and inter- 
ests of whole classes of the population, equal regard should be paid to 
the good of every class, and on all such occasions the moral, social, and — 
sanitary consequences of great changes in the habits and employments 
of large bodies of the people is of more consequence than the merely 
financial results. In this, as in most questions of political economy, is 
encountered the great enigma of the right relation between capital and 
labor, and there are not many instances where these relations are more 


unsatisfactory than in the employment of irrigation on the great scale © 
in which it is practiced in many parts of Europe. Mr. Marsh says the 


tendency of irrigation in the Old World as a regular agricultural method 


is to promote the accumulation of large tracts of land i in the hands of fe 


single proprietors, and consequently to dispossess the smaller land-hold- 
ers. Where a district derives its supply of water for irrigation from a 


single stream or lake not practicably inexhaustible, the interests of — 


production require that the husbandry of the entire district be admin- 
istered in a uniform or harmonious system, and consequently that the 
control of the source of water-supply be vested in a single head; for it 
is obvious that each land-holder can not be allowed to draw off ‘at his | 
pleasure and appropriate to his own use the whole current or such parts. 
of it as may suit his convenience. The cause, capacity, and channels — 
of division and of final discharge must be determined by some common 


principle, and adapted to the branches of husbandry best suited to the ; 
soil and climate. The agricultural economy of each farmer must re-— 


main substantially fixed and invariable, and even so simple a thing as 
the rotation of crops would be almost impracticable, because it would — 
be impossible to change the whole system of supply. The canals of 
diversion and distribution once established, the net-work must remain 


- immutable, ‘“‘as the arteries and veins of the human system.” The — 


measurement of flowing water and its diversion between different oceu- 
pants are matters of extreme complexity, and jealousies and dissen- 
sions often arise between neighboring claimants in regard to the as- 
certainment of the quantity 1 riehtf ully ‘belon ging to each and the amount — 


actually withdrawn by each from the common source of supply. The- 


consequence of these interminable vexations is that the poorer or more 
peaceably disposed land-holder is obliged to sell his possessions to a 
richer proprietor, and the whole district t gradually passes into the hands 
of a single holder, family, or corporation. In the large irrigated plain 
lands of Kurope real estate is accumulated in v ast tracts of single 
ownership, and pbnitiie is conducted on a scale hardly surpassed in _ 

England or even on the almost boundless regions of our own West. In 
illustr: ation of this Mr. Marsh states that ten years ago a single pro- 
prietor exhibited at an agricultural fair at Modena one hundred yoke 
of oxen from his own estate. There are doubtless, he says, considera- 
ble economical advantages in the system. The unity of administration 
tends to increase production as well as to diminish the cost, but the 
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evilSanore than counterbalanee this advantage. Pliny, the elder, com: . 


plained eighteen hundred years ago that great farms had been the ruin 


rh 


ia 












- yi 
Ae Si 
ay tae 


A , \ 
Oe Ul 
{ ‘ 


IS IRRIGATION INJURIOUS TO HEALTH? 267° 


of Italy. Next in importance to the moral and social aspects of the 
_ System comes the question of the effects of irrigation on the health of 
the population employing it in certain branches of agriculture where 
- water is largely used. The fact is established that the miasmatic ex- 
_ halations are highly deleterious. The rice grounds of Lombardy are 

_ almost as destructive to health as those of Georgia and other Southern 
_ States. All irrigation, Mr. Marsh says, except where the configuration 
_ of the surface and the character of the soil are such as to promote the 

rapid draining of the water, or where special precautions are provided 
___— against its influence, is prejudicial to health. The increased dampness 

Of the atmosphere is injurious to the respiratory system in some loeali- 
ties, and in others the exhalations from the watered soil and moistened 
_ manure tend to develop malarious influences, and aggravate, if not oc- 
___@asion, febrile diseases. Mr. Marsh says, in a foot-note: 

There is no doubt the insalubrity of Rome is greatly aggravated by the abundantly 
irrigated gardens within the walls of that city, and the increased prevalence of mala- 
rious fevers in the neighborhood of New York and other American cities is due to in- 

foam extent of market gardens, and consequently of irrigated lands in their vicin- 
by. ; 
te INFILTRATION OF THE SOIL. 

_ Mr. Marsh notices the purely physical evils which he regards as in 
many cases inseparable from this system of husbandry, and says the 
first and most obvious eftect of withdrawing water from its narrow nat- 
ural channels and distributing it over the surface of the earth is a great 
increase in the humidity of the soil watered, a like increase in the evap- 
oration from it, and a corresponding reduction of the atmospheric tem- 
perature, as in other cases of evaporation. The water imbibed by the 
earth is generally estimated at about one-seventh of the quantity ap- 
plied. This may not be sufficient to affect the consistence of the soil to 
a Serious degree, but of the remaining six-sevenths the portion not car- 
ried off by evaporation, employed to irrigate lands at a lower level, or 
discharged into running streams or lakes, frequently produces a very 
_ prejudicial effect on the soil of adjacent lands over which the water flows 
or into which it percolates. Thus, he says, the infiltration of the super- 
_ __ fluous water from the rice grounds of Lombardy sometimes renders the 
| lower fields adjacent unfit for any other husbandry to a distance of miles 
a from the land flowed for watering the rice. The division of brooks and 
-__— rivers and the final discharge of the current by remote outlets tends to 





deprive the district originally watered by it of their proper supply, and 
---_—_—s while on the one side considerable tracts of land are sometimes drenched 
___ with superfluous moisture, on the other water-courses large enough to 
‘Aa drive mills and other machinery may be laid dry and their fish de- 
____ stroyed, and even the subterranean conduits from their beds which fed 
the springs and wells at lower levels may cease to flow. 

ea Irrigation always compacts and hardens the soil, and frequently to a 
___—_very inconvenient degree. This, of course, increases the labor both of 
plowing and the subsequent tillage with hoe or cultivator, and farmers 
sare tempted to rely too much on the fertilizing power of irrigation, and 
as consequently to use little manure, a liberal application of which renders 
land less liable to become hard and tenacious by watering. A general 
opinion prevails that water employed for irrigation dissolves some of 


-__ the fertilizing ingredients of the soil, and carries them with it in its flow 
or percolation through the adjacent fields into which it escapes. This 


opinion was controverted by Liebig, who taught that none of the ma- 
a terial constituents of vegetation were thus abstracted by water, and that 


ms view has been confirmed by other observers. But later experiments 
ie: appear to show that the doctrines of Liebig and his followers are not 


z 


_. gation is a point of importance, and Mr. Marsh Says he has not found 


bs = * ‘4g #2 On 
- « i tore s SD Se Be yk 
~ - ‘ : +2 * 


i ed 
. ¢ 
. v Sre is rs ete Oa a 
a > t +54 : out i 
> : , 7 « . a . ¥ ; 
; . s 
> 


268 IRRIGATION IN THE UNITED STATES. 





es ha af, 
strictly true, for mineral and vegetable substances, which enter moreor 
less into the food of plants, have been detected in the field, drains, and — 
other currents from cultivated soils. There is, however, no satisfactory — 
evidence that land is impoverished by irrigation, though the consist-_ 
ence of the soil may be sometimes affected injuriously. The increase — 
of the natural humidity of the soil provokes the growth of aquatic — 
weeds, and in all freely irrigated lands the borders of the channels of = 
distribution are fringed with water- plants, in spite of all efforts to de-— 
Stroy them. In many localities irrigation can not be carried on upona 
great scale without the construction of large reservoirs. The objections 

to these arise from the fact that it is almost impossible to make the re- 
taining dams or walls sufficiently secure to prevent the waters from 
ultimately bursting their barriers and overwhelming the country below — | 
with ruinous desolation. Works of hydraulics are full of examples of 
such calamities. ; 
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THE NEED OF CARE AND GAUTION. a 
The quality of the grain roots and other vegetables cultivated by irri- — 


) 


4 oa a 


the meal of Indian corn or other cereals produced by irrigation less — ya 


_ Sweet or less nutritious than that produced on unwatered fields. There - 


are, he says, economical obstacles to irrigation, as it is seldom practi- — 


: 
cable without considerable outlay. Dams, dikes, artesian boring ma- 
chines, pumping-machines, reservoirs, aqueducts, and canals are some a 
of them indispensable where irrigation is employed at all extensively. =  - 
The ground must be prepared to permit either a flow over it or Tts yee 
gradual absorption and infiltration, and a good deal of labor is required 
in the way of grading before irrigation can be practiced with advan- 
tage. On the Alps irrigation is practiced almost up to the limit of pers Vas 3 
petual frost. The water of the melting snows at its low temperature — Ke 
is conducted immediately over the grass. Thereis danger, too, of enter- sf 
ing into the system without previous careful inquiry as to the sufficiency 
of supply, and this involves experiments varied and long continued to oa 

‘determine. There is another suggestion to make in estimating the eCO-. Oe 4 
nomical value of irrigation—namely, that in some parts of our own ~ 3 
country production is now overabundant, and needs repression rather sc aye 
than enlargement. Mr. Marsh Says: ‘From all this it will be obvious 
that considerable evils attend the practice of field irrigation, and they. j 
would be sensibly felt in its introduction in a country which stands in — " 
no special need of such a resource for increasing its agricultural pro- — = 
duction.” The object of Mr. Marsh in pointing out these evils has been 7: 
to inculcate the necessity of caution in attempting a revolution in our 
agricultural methods, but by no means to discourage careful study Of me 
the subject, or judicious experiment in appropriate localities. eae 

He points out the necessity of taking especial care that water shall ‘Se 
not be allowed to stagnate and poison the air. Hilly and winding slopes ee ' 


admit of a simple and efficient mode of irrigation, or a substitute which 
is not available on level soil. This method has been practiced with sue- 
cess in many parts of the United States, where it is known by the name 
of “circling.” It consists in horizontally terracing the slopes, or fur- 
rowing them with the hiil-side plow, and leaving the surface perma. 
nently in this condition. i 

The duties of the general and local governments of the United States 
in this braneh of rural economy are by no means confined to the sunple — 
protection of nature’s waters from private encroachment. Govern- 
ments ought to take steps for collecting and diffusing all knowledge 
on the subject, and by encouraging and aiding experiments and by 
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special inquiry into the physical conditions and capabilities, the wants 

and the means of all our territory. Much of the practical information 
needed may be gathered from European experience and by the study 
- of the methods employed in those exceptional parts of our territory 
where irrigation has been long practiced. 
Mr. Marsh, speaking of the stupendous net-work of canals lately con- 
_ structed by the British Government in India, says: 


‘There are serious objections to the assumption of such burdens and responsibilities 


2 ‘ by republican government, but there are insuperable objections to any other system. 
a The literature of Huropean legislation, customary law, and judicial action on this 
subject is voluminous enough to form a library of itself, and of late years much has 





' __ been done to lighten the labors of research on water questions, and to facilitate the 
application of law by codification and completion of digests and compends by private 
a JRTIBtS. ‘ : 
Mr. Marsh says he is thoroughly convinced, after much observation 
and inquiry, that irrigation may be immensely extended among us with 
great commercial advantage, and that by reasonable prudence, and, 
_ above all; by a sufficient exercise of moral courage by our rulers, 
nearly all the evils which ordinarily attend the practice may be avoided 
__ orat least greatly mitigated. 


a 
‘ 


_ The ancient works for irrigation were stupendous. The canal of the Pharaohs, 
vt which connected Pelusuim with the Red Sea, was an irrigating canal. There existed 
a work in Arabia long before the time of Solomon, which in some respects excelled 
~~ all works of the kind, modern or ancient, and corresponds well with the fact that the 
_ Arabians of that time were among the first mathematicians. In Yemen, Arabia, 


__ there was an immense reservoir for holding water for irrigating the valley of Mareb. 
_ The reservior was made by a dam 2 miles long and 120 feet high. It was constructed 
Bs of immense blocks of ashlar, and was.so durable as to serve the purpose for which it 
= Was built more than two thousand years. It then gave way, scattering ruin in the 
course of the torrent which it let loose. 

ae It must be borne in mind that one of the best examples in modern engineering is a 
_~ dam in France across the Furens which is 164 feet high but only 328 feet wide at the 
top. This work almost sinks into insignificance when compared to the ancient 
Arabian dam. 

t The plains of Assyria and Babylonia were intersected with a system of canals both 


7. 


for irrigation and navigation. In many of them water was raised by mechanical 
_ means somewhat like that practiced at present in Egypt. 

~The ancient Peruvians and Mexicans constructed immense aqueducts for irrigation 
___-purposes whose existing remains, now partially used, astonish the traveler. The 
‘same may be said of China. , 


"a 
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ae ae THE WATER LAWS OF OLDER LANDS. 
Rome, it may be said, once ruled all the countries of southern Eu- 


rope, northern Africa, and western Asia, where irrigation had its birth’ 
f: and its greatest development in ancient times. Like air, water was 
_ - regarded as a necessity to human life, of which every one might use so 
much as was requisite for personal requirements, but which was not ¢a- 
_ pable of appropriation to private ownership farther than in this suffi- 
cient quantity. Streams, rivers, ponds, etc., which were not in private 
ownership were regarded as things which belonged to the people as a 
nation. The roads and rivers were specially counted as public things 
by the Romans. The codes authorized the use of the rivers as ship- 
ways, or for fishing, but the ownership itself was vested in the state. 
_ hey were not the property of the ruling sovereign, but of the sovereign 
power of the people collectively, each one of whom could use them as 
his own, but might not injure, neither segregate any portion or constit- 
 uent part of them for his own. And this right was extended to all, 
be j 


whether Roman citizens or not, who were at peace with Rome. 
- Public rivers are defined to be such as were perennial or ever flow- 
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public unless navigable or capable of being made so by inproveniema or 
from some other cau se of public importance. A river was distinguished 
from other streams by its greater volume or more considerable local | Pe 
importance. enna 

The bank of a river commenced at the limit ‘ot the spread of the 
_waters at high tide, but when lands were not inundated, land below 
that line was property in public or private ownership. In the case of 
navigable rivers, and all streams which were public property, the beds 
belonged to the state. Should the waters leave the channel and take 
another, the river was considered to have moved, and the old bed be- 
came the property of those whose lands were taken for the new channel, 
while lands taken for this new channel became part of the publ prop- 
erty—the river. In the case of non-navigable rivers and streams not 

regarded as public, situated on private property, the beds belonged to 
the riparian proprietors. While the beds were covered with water the 
rights of the proprietors were suspended, but revived when the waters — 
receded. The banks of the public river might belong to the riparian 
proprietor to the extent that he had the right to take the fruits, cut 
the bushes, and fell the trees which grew thereon, but not so as to preju- 
dice the use of the river or its banks by the publie. 

The public had a right to the use of the banks of navigable rivers, = 
so that a qualified ownership of the soil of such banks was all that — . 
could be acquired by private persons. The owner of lands which were * 
bounded by a ditch or wall following near the bank, or bya public road — 
on the bank of a public stream, was nota riparian proprietor; to be ‘ 
such, his lands had to be bounded by the stream itself. Roman law J 
made a marked distinction between rivers and other streams and the — : 





waters thereof. <A river-bed and the water was each regarded as a pub- 
lic thing, the property of the state, necessarily excluded from private | 


ownership, control, barter, or sale; the use of both was to be enjoyed re 
by all. 
The water of the river was the property of the people in common,and > 
each, if the enjoyment of the public property would not be impaired, 
might divert a portion of the water from its natural channel for other eh 
purposes than those of his own domestic necessities. | . i 
The state was guardian of the common property, the water, and no 
person could use more than sufficient for his individual necessities and © 
those of his family and cattle without aspecial permit. In the case of 
water sources and water-courses which were susceptible of private i 
ownership, the right to use their waters for purposes other than the sup- 
ply of theimmediate animal necessities pertained primarily totheowners. 
Springs and brooks being situated on private lands constituted parts me) 
of such property, but the water itself while running in its natural chan- 
nel was the property of all the people. The banks and channels of pub- 
lic rivers were specially guarded from injury ; the construction of works : 
or the placing of obstructions, by the effects of which the current 
might be made more or less rapid, was forbidden. The construction of  — 
works upon the bank or in the channel of a public river, whether nayv- 
igable or not, whereby either the high or low water flow would be AG 
affected, was also forbidden, and works which might have an effect ¥ 
such as described, erected without authority, were removed or abol- 


ished at the expense of the constructor. 

It was declared lawful, however, for riparian proprietors, or those — 
who lived near the bank of the public river, to erect works for the — 
protection of a bank, provided that navigation was in no way impeded 
thereby, and that the river or the other bank was not injured. If 
damage resulted from any such work an official examination was made, 
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nd the works were removed or ordered changed, and security for ten 
years was exacted from their owner or constructor. There was a pro- 
~_-vision concerning the protection of river banks, whereby it was lawful. 
for riparian proprietors to construct works for the repair or protection 
of the bank adjacent to their property. | 
_ If damage was threatened by such works to the lands of another, a 
writ of inquiry was ordered, and security was exacted for ten years 
against the results of such possible damage. | 
The diversion of water, whether of floods or low-water flow, from 
_ public rivers, reservoirs, or tanks, without the sanction of a special 
privilege in each case, was prohibited. 
_ The water privileges were of two kinds: First, those granted to indi- 
_ _- viduals, of water for use on individual lands ; second, those affecting 
water for public use. When a joint right to divert was issued to sev- 
_ @ral persons, the division of the water was left to those holding the 


ee. right. The use to which water was to be put was not always stipulated 
'  _ in grants, provided that it was to be used in good faith and not wasted. 
_ The user of water was liable for damages ‘“‘ by reason of anything done, 
dug, sown, delved, or built, whereby the river was corrupted.” It was 
; - declared that water privileges should be ‘‘exercised in such a manner 
as not to damage other persons having similar rights.” 
Immemorial possession and use of running water by a private indi- 
vidual, as for the operation of a mill or in irrigation, gave prescriptive 
rights to the continued enjoyment of such use. 
No possessor of water, though having held it from time immemorial, 
had the right to use it wastefully to the prejudice of others. 
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____ Springs on private lands were the property of the land-owner, on the 
'- principle that tosuch proprietcr belonged all above and all below the 
. — land and all it produced. The right to use spring water might be ac- 
Bt - quired by others by agreement or prescription. 

BS Spring waters flowing off, joining with other waters, and forming 
f brooks on other lands, became common property, but their use was dedi- 
_ cated to the owners of the lands along their course, so that such waters 


for purposes of diversion belonged to these riparian proprietors. 


Se z 


Bi, Water rising out of the ground on a private estate, as being a part of 
___ the spring, was the property of the owner of the land; but when any 
1s portion of such water had escaped from the tract where it came to the 
e. surface, it became a common property of all the people. But so long 
a as it remained in channels on private estates only the owners of the 
Be banks of its channels could divert it from its course and use it, except 


this right should have been acquired as a servitude. 

But even these bank proprietors could not divert such waters if in so 
- doing other proprietors were injured. 

Water drawn from its source or diverted or drawn from its course 
_ into an artificial and private channel, or when stored in a reservoir or 
tank, itself in private ownership, became private property. | 
The user might do with it as he chose, providing his use was in good 
- faith—not wasteful. The rights to draw water from a private spring 
A or stream by others than its owners, and to conduct waters across lands 


Tes 
Pe 
' 
pay 
Jas 

a iaes 





- 


owned by others, ranked as servitudes. A predial servitude under 
Roman law was a definite right of enjoyment in some particular respect 
of one person’s property by the owner of other adjoining or neighboring ° 
ee property. Such a servitude could be held only as an appurtenance to 
—__ Jand owned, being called predial because it could not exist without an 
s estate. 

Phe right of passage across the lands of another and the right of con- 
a _ ducting water through such lands appear to have been recognized as 
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indisputable privileges from the earliest times of the Roman jurispru-- 


dence. 

The right of way to construct a canal or other conduit through the 
property of another, and to lead the waters through it, was one of the 
chief rural servitudes. The right to take water through the property 
of another in a ditch or other conduit could be acquired by preserip- 
tion use for a long period of years, or by agreement, or, in the case of - 
public works, title to the land necessary could be acquired by expro- 
priation and payment therefor. When acquired as a title, of course 
the right was complete. When as a servitude, the right was accorded 
for a certain purpose only. A right to draw and use water from another’s 
spring or rivulet might be imposed by agreement or prescription as a 
Servitude thereon. 

MODERN ITALY. 


“Yn northern Italy the waters of all Streams, whether navigable or 


_ hon-navigable, appertain to the royal or public domain.” The old estab- — 


lished claim of the cities, communes, and associations of proprietors and ~ 


of noble individuals in Lombardy to the supplies of water which they | 
had for long periods of time actually utilized, having been recognized, | 


the Government asserted and maintained its ownership to all natural 
Streams, whether navigable or not. 


Diversions of water under the old claims were subjected to Govern- 


Inent regulations, but when the Government had come into control of — 


the streams, so many claims had grown up that the proprietorship of the 
State was almost a barren one. 
In Piedmont the right of property in all running water was reserved 
to the state. This reservation applied not merely to the large class o 
rivers, but also to the streams and torrents, the water of which could 
only be used under specific grants from the Government. After all 
Italy had been brought under one Government there was promulgated — 
in 1865 the code of Victor Emanuel, of which article 427 is as follows: 


The national roads, the shore of the sea, the harbors, bays, coasts, rivers, and tor- 
rents, the gates, the walls, the ditches, the bastions of forts and fortifications form a 


part of the public domain, 

-This provision of the code of 1865 is the law now in force in Italy, and 
‘under it all running waters, except those of very small Streams, are — 

claimed as property of the Government, representing the people as a 
nation; and they are administered very much as are the waters of the 
navigable streams of France. 

Navigability itself wasa ruling consideration in France, while a volume 

of water for irrigation was the point of importance which made the stream. 


one of public utility in northern Italy. As amatter of fact, in northern — 


Italy every stream of perennial volume, other than very small stream- 
lets, is regarded as a river; and every stream of intermittent flow from 
the rain-fall or melting of Snows, except the smallest, is regarded as a 
torrent. | 
The principle that ownership of the land carries with it all beneath 
its surface and all it produces has prevailed from the times of the earliest 
recorded laws in all the north of Italy. Waters rising out of the soil 
have always been regarded as the absolute property of the owner of the — 


soil so long as he retained them within the bounds of his estate and did ~ 


not permit his title to sufter abridgment by allowing some other proprie- 
tor to acquire a prescriptive right to the use of the waters. The springs 
always remain the property of the owner of the soil, but the right to use 
their waters may be wholly alienated and held by the owner of some 
other property. The principle as to ownership of a Spring is the same | 
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in all Italy as it was for Piedmont and other parts of the Sardinian 
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Kingdom. 


As the law now stands in all Italy, the owner of one or both banks of 
a little stream may use its waters in irrigating his riparian lands; but 
he must restore the drainage and residue of it to the ordinary channel ; 
while he who is not a riparian proprietor can not take such waters at all 


- without the consent of all the riparian proprietors; nor can any one 


riparian proprietor assign his right to water from such a stream to any 


one else. 


The riparian right to divert waters from a stream is confined to the 
case of very small streams, and is scarcely known in the valley of the 


Po. During the times of the ownership of the streams and waters by 
the sovereigns of the states, and by the petty feudal rulers, and by the 


sovereign power of the states, as the representatives of all the people 


-_ in each case, the right to divert water from any river or torrent could 
_ only be acquired in the states of northern Italy by special grant or con- 


cession of privilege made on a formal application, after due examination 
and consideration of all the interests to be affected. And now that the 
country is united under one government, and the waters belong to the 
royal or public domain, the same rule, and substantially the same for- 
malities in applying it, exist. 

It appears that the policy of the rulers in Lombardy, until the later 
years of its existence as a separate state, has generally been either to 
dispose of the waters of its streams in absolute property by gift or sale 
to those who constructed the canals to lead them out, or itself to con- 
struct such canals and sell the waters directly, or indirectly through 
farmers of the canal revenues, to the irrigators. The Government of 
Piedmont has generally been more conservative in the care of its waters. 
Absolute grants of ownership of waters ceased in that country before 
the beginning of the presentcentury. Water privileges for all time have 
been issued, but the full right of regulation was reserved to the Gov- 
ernment, and the cession of proprietorship in the water was expressly 
disclaimed. There are, however, important works whose proprietors 
have absolute rights of ownership in the waters, acquired in the cent- 
uries gone by. During the later years of the existence of the Pied- 
montese Government its waters were disposed of only on long-term 
leases. This last-mentioned policy is that pursued by the Government 
of Italy since it has supplanted those of Lombardy and Piedmont, the 
duration and terms of concession being similar to those of France. — 


FRANCE. 


While under the dominion of Rome all matters pertaining to the 
streams and waters of the country now called France were subject to 
Roman law. Long before the close of the Roman rule the people had 
the full protection due citizens of Rome, so that at the time of the con- 
quest of Gaul by the Visigoths (A. D. 470 to 480) there was much land 


held in individual ownership, with the consequent private rights, on 


small streams; but under the Merovingian kings the freehold titles to 
land disappeared, property was held by a different tenure under the 
sovereigns, and all rights of ownership in water-courses and waters was 
vested in the rulers themselves. The feudal system then grew up, and 
the water-courses, from having belonged to the nation and the people, 
or to private individuals, under Roman law, and then exclusively to 
kings under Merovingian rule, became dependencies upon the liefs of 
the feudal courts, who assumed almost complete ownership of and con- 
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trol over them. A struggle was ever present between these nobles and — 
the kings for the control of the water-courses, and the conflict did not 
cease until the Government had become centralized and feudalism over- 
thrown, during the fourteenth century. In that century the study of 
the Roman law was actively reviewed in France, and feudalism being 


on the decline, the Roman law recognizing ownership of streams not of — 


public importance, non-navigable streams, by the riparian proprietors 
became incorporated into the law of France. | 

The kings asserted their ownership of all navigable streams and left — 
the control and virtual ownership of non-navigable ones to the bank- 
owners, but really without any formal laws upon which to ground their 
claim of title to them. The public possessions of the kings held for the 
benefit of the nation became known. as the ‘* public domain.” This 
policy of holding fast to all the nation’s property is still adhered to by — 
the Government, so that water-courses and waters once declared navi- 
gable and raftable can never be alienated from the public domain and 
become in any sense private property. 

The changes in the form of government occurring a little less than 
a century ago appear to have resulted in no completed action affecting | 
the laws or customs respecting waters until 1803-04, when the Code 
Napoleon, which is the present civil code of the country, was promul- 
gated. The only direct statement relating to the ownership of water-. 
courses or waters in this code is as follows: Highways, roads, and 
Streets at the national charge, rivers and streams which will carry floats, 
Shores, ebb and flow of sea (the land newly made by the sea), ports, 
harbors, roadsteads, and generally all portions of the national territory, — 
which are not susceptible of private proprietorship, are considered as — 
dependencies on the ‘‘ public domain.” <A royal ordinance of 1835 enu- 
merated all the streams and parts of streams in France deemed naviga- 


ble and claimed as of the public domain, and other ordinances of later ; 


dates have added to the list. 

The sovereign authority to declare streams navigable, and hence part 
of the public domain, has not been disputed, but riparian proprietors 
who have been dispossessed of their right to water for irrigation, by the 
exercise of this power, have claimed and been allowed indemnities for — 
actual damage caused them. Although only certain streams and parts 
of streams have thus far been added to the public domain, the admin- 


istration may at any time declare other streams or parts navigable or, — ix 


raftable, and thus make them public property, afterwards paying the 
riparian proprietors for actual damage.- The state owning these water- 
courses is, of course, owner of the waters forming them, and these, with — 
the beds, are alienable from the public domain; their use only can be 
granted. According to the terms of the civil code, water-courses not 
navigable are common property. If the ownership of non-navigable 
waterc-ourses can not be fixed elsewhere, then these streams belong to 
the nation, just as well as do those which have become part of the 
public domain. | 

Riparian proprietors claim the ownership of the channel bed to the 
center line in front of their property, and the claim is allowed, when 
the beds are permanently laid dry from any cause; alluvial deposits 
along their banks accrue to the benefit of the land-owner adjacent to 
whose field they form; islands forming in the channels belong to the 
adjacent bank owners, and prior to the passage of a law specially to the 
point in 1847 the owner of one bank, although he might have secured ad- 
ministrative authority to build a dam in front of his own property, could 
not carry it past the centerof the stream, or connect it with the opposite 
bank, without the consent of the bank owner. Until very recent years 
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_ ithe beds of streams of this class belonged to and were under control of 
_ riparian proprietors, except where the Government has exercised a su- 


pervision of works and channels to insure a free flow for flood waters. 

_ The waters of non-navigable and non-raftable streams were formerly 
claimed as the private property of the riparian proprietors. Their 
origin and division and the necessarily common control of the streams 
upset this theory. Then they were claimed by these proprietors as a 
sort of property held in common by them for the exclusive benefit of 
their lands and industries. It was and is still claimed by the owners 
of lands not bordering the streams that the waters belong to the whole 


people of France; and while the riparian proprietors are given a right. 


to use them in irrigation and otherwise, it is not exclusive, but the Gov- 


--ernment can grant concessions for the use of some part of them on lands 


not riparian, so long as rights already accrued by use be not unduly or 


injuriously limited or their exercise inconvenienced by such action. 


‘The riparian proprietors now say, if the waters belong to the nation, 
they, the bank owners, have a special and complete servitude on all such 
waters, which right to use is continuous and not forfeitable by fail- 
ure to avail themselves of it at any time or any length of time, except 
as between themselves. The fact of the ownership of the waters of 
non-navigable and non-raftable streams by the nation is now pretty 
well settled, and the tendency of decisions is towards a declaration of 
ownership by the nation of the beds also so long as occupied by the 
waters—so long as they are courses for public waters. 

Starting several centuries ago with almost complete ownership and 
control of the waters and channels of the streams not navigable nor 
raftable the riparian land owners have since been restricted in their 
rights, and now find themselves without any recognized claim of owner- 
ship in the waters, and only asemblance in the channel beds, until after 
these shall have been laid dry, but with a preferred privilege to the use 
of the waters. | 

We find irrigation constantly favored in the laws in preference to 
manufacturing and many other uses of waters, domestic necessities and 


navigation alone ranking it in the scale, and the first of these two uses 


being the only one decidedly preferred to it in the administration of the 
laws. 

On non-navigable and non-raftable streams the administration in the 
theory interferes with private operations conducted by those who as 
bank owners have rights on the streams under the ancient usages and 
civil code to regulate works in the channels or on the banks with a 
‘view to preserving the channels in the interest of the public and for 
developing a free passage for flood waters, and with the view of pre- 


_ serving the interests of navigation on the main stream below. 


On the water-courses of the public domain the policy of the Govern- 
ment is actuated by a solicitude for the interests of navigation, and then 
by an almost equal interest in promoting the economical and full use of 
the waters in agriculture, manufacturing, and industrial pursuits gen. 


' erally, and finally by a realization of the pressing necessity for promot- 


ing the arterial drainage of the country, in order that floods may be 
prevented and valuable lands reclaimed. 

On non-navigable water-courses the administration is not authorized 
to interfere between the owners of works already constructed and those 
proposed or newly constructed. The administration is bound to pre- 
sume that the proprietor of lands on streams has a right to water there- 
from, and can only interfere to the extent of regulating his works. 
The engineers can advise the parties in interest and bring before them 
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all the facts as to measure of water supply and extent of use, etc., but 
if on such showings agreements can not be arrived at, the administra- 
tion has no alternative but to sanction the construction of any new 
work proposed, provided the work itself is unobjectionable, leaving the 
court to decide whether or not the new appropriator is entitled to water. 
On navigable streams the administration is invested with full powers, 
not only to regulate works of ‘all kinds, but to consider all questions: 


relating to water privileges. In case of both classes of streams the © 


engineers are charged with the duty of collecting and arranging data 
respecting the supply and use of waters. 
The construction and management of all public works except those 


specially confided to the minister of war, of the navy, of education, of 
posts and telegraphs, and some others are delegated to the secretary of 


state or minister of public works. The care of all waters and water- 


courses, whether of public domain or not, their control and the control. 


of the acts of individuals on their banks, are regarded as of public con- 
cern, and the administration thus has to do with all affairs affecting 
streams. It is now the intention of the Government that all water- 
courses of public importance in France, whether navigable or raftable, 


and consequently of the public domain, or not floatable even for rafts 
and timber, but which are of public utility, shall be subject to the su- _ 


pervising care of special agents of the Government called guards. On 
non-navigable streams the guards are generally appointed on recom- 
mendation of the riparian owners, and others interested. 

No work of any kind, sort, or description may be erected upon a navi- 
gable stream or river floatable for rafts, or timber, or upon any stream 
so declared, nor can any water be taken from such streams, except it be 
taken in a bucket or other similar hand vessel, without the project for 
which it is required and the plan by which it is to be constructed, if a 


work, or used, if a water privilege, having been first submitted to the’ 


administrative authority and publicly made known, so that it may be 
opposed, if necessary. Older rights and those of industries most need- 
ful are always protected in the administration of affairs from day to 
day; but no right is so old or use so pressing that its owners have the 
power to control the diversion of the people’s water, or use it in a waste- 
ful manner, or in any way hinder the full development and prosperity 
of other institutions dependent on water supply. 

It is on rivers and portions of rivers where it has become necessary to: 
construct dams for navigation, and those still higher, which have been 
dammed for purposes of flotation, that water privileges are chiefly 
sought after for power purposes, irrigation, municipal supply, and in- 
dustrial use. Such water-courses are public property, under full con- 
trol of the administration. Non-navigable tributaries of navigable 
streams, and these streams themselves above the points where they be- 
come navigable, are also under the control of the administration. Still 
or stagnant waters, those draining from marshes and ditches, that have 
free communication from navigable or raftable streams, and whose 
waters flow the year round, or waters where ferry-boats can enter at all 
times, and those cared for at the expense of the state, make part of the 
public domain, and a right to dispose of or use them may be had only 
by special authorization. 

Projects requiring special privileges to use water or sanction of plans 
to erect works in water-courses are undertaken either as private enter- 
prises of individuals to water their own lands, to run their own mills, 
or for other private purposes, or as speculative enterprises by indi- 
viduals, associated landholders, or capitalized incorporated companies 
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_ desiring to sell water to consumers. When water privileges or permits 
to construct works are desired by individuals, for their own private 


benefit, in the use of water or otherwise, on navigable streams, an ap- 
plication must be made to the prefect of the department where the in- 
ended work or diversion is to be made. 

When water privileges on streams navigable and of the public do- 
main are desired by individuals, companies, or societies, for specu- 
lative purposes, all permits or concessions have to be acquired by de- 
cree deliberated upon in the council of state. Whenever possible, the 
diversion of water for an irrigation canal or other use (requiring the 
construction of a dam in the river) is effected by a work which serves 
at the same time to hold back water for the promotion of navigation. 
Works designed for taking water for any purpose of a holder of a water 


_ privilege are always constructed and maintained at his expense, and 


when in close connection with a dam for navigation purposes, are carried 
out by the administration. Upon non-navigable water-courses which 
have not been declared to be dependencies on the public domain, in the 
civic code, and which have not been improved in the interest of navi- 
gation, the expense of cleaning and caring for the channel generally is 
borne by the riparian land owners. 

Works erected and acts committed in the channels or on the banks of 
non-navigable or non-raftable water-courses, when they present no ob- 


struction to free flood flow, are subject to regulation by the law as ad- 


ministered by the courts; but works located upon navigable streams, 


when not duly authorized by the administration, constitute infringe- 


ments of the authority of the commission of public ways, and are sub- 
ject to repression. Water-privilege rents for irrigation works are rated 


upon the basis of the increase in yield due to irrigation, and are fixed 


at a sum annually paid, equivalent to one-tenth of the increase in value 
of produce on the land irrigated over its produce before irrigation. 
Without meaning to limit the duration of water concessions, the rents 


- are revised every thirty years, for, though revokable at any time, water- 
right concessions on public streams are given for an indefinite time. 


Water privilege heads held in private control previous to the edict of 
1566 declaring the inalienability of the public domain are free from the 
charge of rents, as are also those whose holders have titles derived by 
purchase from the Government. 

The exclusive right to water for milling and irrigation purposes from 
streams too small to be regarded by the kings as of public importance 
were accorded to the owners of the bank lands, apparently on the 
ground that they owned the beds and waters as well as the banks, pre- 
vious to the time of the Code Napoleon. In later years it appears to 
have become recognized that the waters were in reality a common prop- 
erty, and that the bank proprietors had only a right to use them and 


“not a right of ownership in them. 


Still there was the open question, to whom were the waters a common 
property ; the riparian proprietors claiming to be the owners in common 
of the waters of each stream, and submitting to the control of the 
streams by the Government only as it was based upon the general po- 
lice authority of the nation; while the Government asserted its right 
to control, not only because of its general police powers, but because 
of the fact that the waters were really common property of the whole 
people, and not of the riparian proprietors alone, and that public inter- 
ests were to be promoted, as well as other private interests guarded by 


_ it, and that its mission was one to promote public utility as well as re- 
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press or prevent abuse of private privileges in the protection of other 


privileges. 

The continued and growing abuse of the riparian water-right privi- 
lege brought about an increased necessity for upholding this latter 
view, SO that it became a popular sentiment, and owners of lands not 
| riparian to the streams asserted a right to the waters for their irrigation. 
on the ground that such waters were a common property of all the peo- 
ple; and asserting that the riparian owner’s privilege of using them 
was not an exclusive privilege, but that upon a grant or permit from 
Government any land owner could divert them for use on his lands. In 


this view of the case by far the greater number of land proprietors were — 


interested, so that the governmental policy of control was strongly up- 
held. Now the manufacturing interests took alarm. Theowners of the 
hundreds of mills and manufactories depending upon water supply 
for power and other purposes scattered along the streams all over 
France, and holding rights, many of them dating back in the times of 
the counts, and all valuing the riparian right as a protection to their 


water supply, were arrayed against the advancing theory of the waters 


belonging to all the people and due to all the people for use. The Gov- 


ernment continued to uphold the theory of the waters of these small . 


streams being a common property of all the people, but no step was taken. 
to accord land owners other than riparian proprietors any right to use 
them. | 

The case appears to have stood this way when the Code Napoleon was. 


promulgated in 1804, This code contained provisions which in course — 


of time were recognized as placing the ownership of the waters of the 
smaller class of streams in the nation, but declared the use of things of 
this class to becommon toall. Left with this provision only, the waters. 
of these streams would have been thrown open to use by all the people. 
But an article, under the head of “‘servitudes,” seemed to place a special 
servitude (right of use) on these waters for the benefit of riparian es- 
tates. The Government had its hands strengthened in its policy of con- 
trol and regulation, and the fundamental principle contended for by the 
owners of lands not riparian, as well as by Government, was recognized.. 

The ownership of water belongs to the State, without prejudicing the: 


right to the same which corporations or individuals may have acquired. | 


by legal title in conformity with the provisions of special laws in rela- 
tion to public real estate. The enjoyment of the ownership of water is. 


subject to the following provision: No one may use the water of the © 


rivers in such a manner as to obstruct navigation, nor construct in them 


works which hinder the free passage of vessels or rafts, or the using of — 


any other means of water transportation. In a similar manner the 
hindrance or obstruction of the use of the banks is prohibited when. 
they may be necessary for the same ends. 


The proprietor of water, whatever may be his title, has no power to | 


hinder the use of so much as is necessary for the supply of persons or 
stockmen who are in possession of or living on real estate ; nor to oppose 
the indispensable works to provide for that necessity in such a manner 
as shall be the least burdensome to the proprietor. He may have the 
right to indemnity reserved, except from those inhabitants who have 
acquired the use of water by prescription or by other legal title. 

The provisions of this code relating to the servitudes of water shall 
not interfere in any manner with rights legally acquired up to this date: 
concerning the same. 

The proprietor of water has no power to divert its course in such & 
manner as to cause damage to a third party from overflow or from any: 
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other canse. If any person dig a well on his premises, notwithstanding 


he may diminish the flow of water upon the adjoining land, he is not 


obliged to give indemnity. Every one who has acquired water, the use 
of which he may dispose of, has the right to pass through the interven- 
ing lands, subject to the obligation of indemnity to their owners, and 
also to the owners of any lower lands upon which the water may leak 
or descend; but edifices, their courts, gardens, and other appurtenances 
are excepted from the servitude established by the foregoing provisions. 
He who has the right of use has the right of way for water, and is 


obliged to construct the necessary channel through the intermediate 


lands, although there may be other channels for the use of other waters. 
He who has on his lands a channel for the use of water which belongs 


to him may prevent the opening of another, offering to give passage 


through his own channel, provided it does not cause damage to the 
claimant. He must permit the passage of waters across canals and 
aqueducts in the manner most suitable to the course of the waters 
which are to be conducted by them, and the volume must not be altered 
nor the two waters mingled in both aqueducts. 

In the case of right of passage through intermediate lands, if it be- 
comes necessary to conduct the aqueduct over a road, river, or public 
stream, it is indispensable that permission should be previously ob- 
tained from the authority to whose care the road, river, or stream is 
intrusted. Such authority shall only grant permission, subject to regu- 
lations binding the owner of the water for which passage is sought, not 
to hinder the passage of the water nor injure the highway, nor inter- 
fere with or stop the course of the river or torrent. He who without 


previous permission makes a passage for water or causes it to flow upon 


the highway shall be obliged to restore it to its former condition, and 
give indemnity to any one to whom damage may have been caused, in 
addition to paying the penalties imposed by the public regulations. 

He who seeks to use the privilege (right of way through intermediate 
lands) must previously, first, prove that he can dispose of the water 
which he claims to conduct; second, affirm that the route which is 
solicited is the most suitable and the least burdensome to third parties ; 
third, pay the value of the land which he shali occupy by the canal 
according to the estimate made by experts, with an addition of 10 per 
cent.; fourth, compensate for all immediate damages, including those 
which will result from dividing the land into two or more parts. 

Where the use of a canal already built is offered, he who claims the 
passage of‘ water must pay in proportion to the quantity of the same 
and the value of the land occupied by it and the necessary expenses 
for the preservation of the canal, without prejudice to the indemnity 
that must be given for any other expenses which may be occasioned by 
the passage which is to be conceded. 

The quantity of water which may be passed through the aqueduct 
established on the adjoining land shall have no other limitation than 
that which results from the capacity of the water-way as determined 
by its dimensions. Should the person enjoying the use of the water- 
way be compelled to enlarge it, he must bear the necessary cost, and 
pay for the land which is merely occupied, and for any damages caused. 


_ The damage is to be estimated by experts with an addition of 10 per 


cent., and account shall be taken of both immediate and resulting dam- 
ages. The legal servitude before mentioned carries with it, subject to 
provisions hereinafter contained, the right of way for persons and ani- 
mals and the transportation of the necessary materials for the use and 
repair of the water-way. | 


wi 
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The provisions and same laws concerning the passage of water are 


applicable to marsh lands requiring drainage or an outlet. The con- 
cessions which may be obtained from the competent authority are to 
be without prejudice to other rights previously acquired. Everyone who 
has the use of an aqueduct, whether it passes through his land or through 
lands adjoining, must construct and maintain the bridges, canals, aque- 

ducts, subterranean and other necessary works, so that the rights of 
others may not be prejudiced. Those desiring to enjoy the use shall 
pay in proportion to that enjoyment, if there be no prescription or con- 

tract to the contrary. The code contains provisions for keeping the 

water pure and for the construction of such works as may be required, 

in order that the course of the water may not be interrupted. 

The owner of land subject to the servitude of right of way may desig- 
nate the place in which the servitude shall be constituted. 

If the proper judge shall decide the place to be impracticable or very 
burdensome, the owner of the land must designate another. Ifthe place. 
is subject to the same objection as the tirst, the judge shall designate one 
which shall be established, taking into consideration the interest of 
both properties. | 

If there are several pieces of property through which must be given 
a passage or a public way, the servitude shall be that of the shortest 
distance. If the distance shall be the same upon the properties, the 
judge shall designate through which of them it shall be given passage. 

The width of the right of way shall be such as the necessities of the 
case may be deemed, in the discretion of the judge, to require, but shall 
not exceed 5 meters nor be less than 2 meters, without the consent of 
the parties interested, ! 


The court of cassation and the council of state have each decided also — 


that the fall or slope of a channel is not the property of the land pro- 
prietors, and that it enters into the class of things which, by the terms 
of an article in the Code Napoleon, do not belong to anybody, the 
use being common to all, and the enjoyment regulated by the police 
laws; hence the administration grants a proprietor the right to back 
water into the channel in front of lands above him by means of his 
dam, so long as he does not injure or endanger the lands in any way. 
Here, again, was a step towards the abolition of the exclusive riparian 
control of the smaller stream, and a movement towards declaration of 
public ownership of the channels themselves. And thus the matter 
stands. The riparian proprietors still monopolize the right to use the 
waters from streams of this class. The code merely gives every riparian 
owner a privilege of using the water. No matter how old a privilege 
may be, the administration in the public interest has always the right to 
turn sufficient water past the dam to satisfy the personal wants of pro- 
prietors below, and it can even compel the construction of a sluice- way 
in the dam to be used for this purpose. ~ | 

As a matter of fact, the streams are controlled and the waters appor- 


tioned out of those who have claims on them by administrative regula- — 


tions. The matter of the ownership of springs has been one full of con- 
tention in France; but it is now well settled vy the provisions of the 
code and the decisions under it. He who possesses a spring within his 
field may make use of it at his pleasure. The code defines certain cir- 
cumstances under which the control of springs is limited and qualified, 
the causes being the necessities of communities for water for domestic 
purposes, the necessities of the state for water for purposes of naviga- 


tion, the rights which persons other than the owners of Springs may 


have acquired by purchase or by prescription. The courts can, in the 


4 





eR rn ek 


sf 






CHARACTER OF THE SPANISH WATER LAWS. 281 


interests of agriculture in general and for the benefit of local agricult- 

__urists, prevent wasteful or selfish use of spring waters. 

ws ‘The ownership and control of springs is so complete and absolute that 

_ so long as tbe waters remain within the property where they rise, even 

though used as a power for manufacturing purposes or otherwise, the 

enon can do nothing to interfere with the proprietor’s use of 
them. 

But if spring waters be led across or into property other than that 
containing the source, for whatever purpose, the stream is subject to 
regulations, as in the case of others. The owner of a spring can not 
change. the course of its waters when they furnish the necessary supply 

+ to the inhabitants of a commune, village, or hainlet. 
~ Government can take possession of springs to feed canals for naviga- 
tion, but on condition that it pay a just indemnity. 

~The absolute right of ownership in a spring is also modified by pur- 
chased titles, by prescription, and by servitude set up by the division 
of an estate containing a spring. 


SPAIN. 


The Spanish law of waters, as it now exists, is a code in itself, which 
was finally determined and promulgated in 1866, after a study of the 
whole subject for eight years by a commissioner appointed for the pur- 
pose. The law of 1866 comprehends all that is treated in laws of va- 
rious kinds relating at all to waters, high seas, sea-shores, beaches, bays, 
rivers, etc. The Spanish law makes the broad distinction between wa- 
ters on private and corporate property, which it calls private waters, 
and those on the public domain, which are called public waters. . 

With respect to the acquirement of right to divert water for irriga- 

- tion from streams on private or corporate property the law may be 
summarized as follows: Waters which rise on private property belong to 
the owner of the property, provided he does not forfeit his right by non- 
use for twenty years. 

Waters running through private property are private waters, subject 
to use by owners of the banks. They may appropriate them for the pur- 
pose of irrigation on their estates, to be taken in their order from the 
head of the stream down. 

Works for the diversion of waters from a private stream may be con- 
structed by the owner of the banks without official sanction, provided 
always that the amount of water to be diverted does not exceed 10 
liters (about one-third of a cubic foot per second) in any one instance; 
but, if the proposed diversion exceeds this amount, notice must be 
given through the alcalde for the information of the governor of the 
province. 

This notice is given for the purpose of setting before the people the 
facts in the case, and in order that an investigation may be held, which 

_ will determine whether or not the proposed appropriation wiil interfere 
with existing rights. 

The waters of public streams are held to be the property of the kiug- 
dom. Itis necessary to obtain an official sanction or grant of right 
before such waters can be diverted and used in public or private irriga- 
tion enterprise, except where the quantity diverted by/any one appro- 
priator does not exceed 10 liters per second, or where it is to be ab- 
stracted from navigable rivers by pumping machinery, or when the water 
appropriated is only the rain or storm water which drains rapidly away 

in the torrent beds. This grant of right is accorded only after ex- 
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tended and minute examination of the proposed project by the pro- 
vincial authorities, and after hearing all that may be said by those 
whose interests may be opposed to the diversion. There is no such 
thing as unlicensed appropriation in large amounts, and no such thing 
as unregulated diversion of waters from the streams. 

The waters are held by the Government for the use of the people. 
Under the Spanish law water is diverted for irrigation in large volumes 
from the public streams, but it is done under special sanctions from the 


authorities of the district, in a manner not to interfere with or injure — 


other persons dependent upon its use. 
MEXICO. 


The problems of rain-fall, water supply, and irrigation are of primary 
importance in the Republic of Mexico. A study of the laws and sys- 


tems pursued therein is of the greatest importance to American en- — 


gineers and agriculturists engaged in the practical work of irrigation. 
Mexico is essentially a dry country; its cultivation is dependent on 
artificial distribution of water. Its indigenous vegetation presents all 


the characteristics of an arid region. From all historical evidences it — 


is seen that irrigation was among its earliest necessities and was the 
most prominent care of its people, of whatever race or condition. The 


soil of Mexico, as well as of that portion of the United States which — 


formerly belonged to our neighboring Republic, is fertile and fruitful 
when once vitalized by the application of water. The table lands are 
everywhere adapted for grazing, and water can generally be found in 


quantity sufficient for the use of cattle. The forests are valuable and 


abundant. That an increase in water-storage capacity would largely 
add to the agricultural value of Mexicois obvious, and such an increase 
is becoming especially necessary in connection with the constructio 
and maintenance of railroads. | 

The sources from which the water supply is derived along the line o 
the Mexican Central are springs, wells, storage reservoir, and perma- 
nent streams, and these are all dependent upon the annual rain-fall. In 
_Mmost cases the supply of water at our water stations is obtained from 
wells dug by the company, and these vary in depth from 20 to 300 feet, 
and the water is raised to the tanks either by hand or steam pump. In 
a few cases they have springs that afford a gravity supply, but they are 
very few. In order to preserve the rain-fall, storage reservoirs have 
been built, from which the water is distributed by open canals or ditches, 
and in many places extensive aqueducts of masonry have been con- 
structed to convey the water across valleys so as to utilize it for irriga- 
tion. This system of irrigation, by means of storage reservoirs, can to 
good advantage be greatly increased, as where land can be irrigated two 
crops a year are obtained; but at the present only a small portion of 
the rain-fall is utilized. The season known as the rainy season lasts some 
two months, and is for the most part confined to the period between 
June 15 and September 15. The following will show you the average 
amount of rain-fall at the City of Mexico for seven years and the State 
of Aguas Calientes for fifteen years: 
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City of Mexico. State of Aguas Calientes, fifteen 
years. 
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The only artesian wells on the line of this road are at the City of 
Mexico, where good water is found at the depth of from 200 to 500 feet 
below the surface. These wells are usually flowing, but with only a 


small head, and have to be pumped when a large supply is needed. 


The laws and customs controlling water in Mexico, so far as the road 
is affected, require the provision of suitable passages for all water used. 
for irrigation. 

On February 14, 1856, a law was enacted controlling the distribution 
of water. The old unit of measure for water was the surco (or sulco) 
in the country, and the paja in cities, but an act of March 15, 1857, put 
the French metrical system in force in the Republic, and a decree of 
August 2, 1863, made the liter (0.26417 gallon)* the unit of measure 
for water, fixing upon 64 liters per second of time as the equivalent of 
a surco (or sulco), and forty-five one hundredths of a liter per minute 
as the equivalent of a paja of the old measurement. In cases of legal 
contest, wherein a right to a certain quantity of water was claimed un- 
der prior titles, or documents, sanctioned by law, the measurement was. 
still to be given in surcos. 

Engineers and surveyors were required to have regard, whether. in 
city or in country, to the degree of inclination (amount of fall) in water 
channels, to take into account in each case the amount of pressure, and 
to present in their statements both the formulas employed and the 
reasons for their calculations. 

_ The royal instruction of October 15, 1754, was passed to regulate the 
sale and distribution of land and water rights in the Indies. Sub- 
delegates were to be appointed by the viceroys and presidents of the 
royal audiency, who were to have jurisdiction of such matters, and they 
were directed not to disturb possessions in lands embraced in settle- 
ments, or on which labor had been expended, or which were cultivated 
or utilized for pasturage. It was also required that all persons who 


desired to possess royal grants of unoccupied lands and water, and 
I Setar eres a ey te Ce eee 


* The metric system is founded upon the meter (about 39.37 inches), which was in- 


' tended to be the ten-millionth part of the distance from the equator to the pole, meas- 


ured over the surface of the earth, but in reality differs slightly from this measure-, 
ment. The liter is a cubic decimeter, the decimeter being the tenth part of a meter. 

The unit for land measure is the are, which is a square having sides of 10 meters in: 
length. The hectare (100 ares) is about 2.471 acres. 
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those owners who had possessed, without occupation or cultivation from 
the year 1700 up to the date of the instruction, should present them- 
Selves before the subdelegates and prove their titles within a period of 
time to be designated by the same authority ; and when they had titles 
to allege which were not yet confirmed, but were issued before the year 
1700, they were to be allowed pacific possession in conformity with the 
law. They were, however, required to register the title. From those 
who had no title there was required a sworn declaration of long pos- 
session, which was allowed to stand as a just title by prescription. 
Those who desired to acquire title were required to expend labor upon, 
cultivate, or occupy the grants for a period of three months; and if the 
period expired without the requirements having been fulfilled by the 
grantee, the grant might be denounced by any one who fulfilled them. 

It was also provided that possessors of lands sold or distributed in or 
after the year 1700 should never be molested, and their titles were thus 
confirmed; but those who did not possess their property as aforesaid 
were required to solicit confirmation of their titles from the audiencias 
of their district or from the proper authorities, and if they failed to do 


So within the period designated their possessions were forfeited to the 


crown, although labor might have been expended on them. 


The guiding and fundamental principle throughout the whole of the © 


regulations will be found to have been that all such property was an- 
nexed to or incorporated into the royal crown to such a degree that in 
order to hold possession it was necessary that individual possessors 
must have alleged and proved that their water rights had been con- 
ceded by special favor, because the law declares that to the prince, and 
to no other, appertained the right of distribution of water. This is 
Still the controlling principle of Mexican law.* The waters must re- 
main under the sole and absolute dominion of the sovereign, all waters 
of the public rivers (or water-courses of public and common use) being 
his rights. This principle was so far qualified that any one might take 
what he needed for domestic use, but no one could take public waters 


upon his private grounds for irrigation without royal permission. A 


torrent is a stream of water originating from snow and rain at certain 
seasons, that is, when the snow and rain raise the streams. Rivers are. 
divided into public and private. The public river is one where all 
enjoy the right to fish. The private stream is one by which some con- 
tract or agreement has become private property, and differs in nothing 
from other private property, and in describing it “it has no banks.” 
Banks are the precise limits between which the streams run in their 
natural course, which are as the shores to the sea. In concession of 
land, if concessions are made jointly of the waters originating upon 
it, they are appurtenances of the lands granted. Being a servitude, 
waters had their place among the royal country servitudes. Fountains 
and springs belong to the owners of the lands in which they rise as 
parts and appurtenances thereof, for which reason they are conceded 
with the lands. 

A servitude is the right of doing something on the land of another, 
or of preventing the owner from doing something. 

The servitude is a property appertaining to the thing, so that it 
adheres to it, no matter who may be the owner. Servitudes depend on 
the proximity of two predial estates, that of the person entitled to the 
servitude, and that of the person who has to submit to it. If for the 


enjoyment of the servitude the estate on which it is imposed requires 
* The rights of the prince descending to the Government of the Republic. - 
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some repairs, they must be done by him entitled to the servitude. The 

right of servitude is not susceptible of division, but its enjoyment may 

be limited to days, months, ete. Such rights are acquired in the same 
manner as other property, and are either continued or interrupted. 

Continued servitudes are those which may be used daily; interrupted 

ones, such as can not be so used. 

_ In connection with the use of water there are both urban and predial 
servitudes. 

The predial servitudes relating to water are, first, the right of con- 

_ ducting water by means of canals or pipes over the land of your neigh- 

bor for the purpose of driving a mill, or of irrigating your land; second, 

the pore of drinking out of a fountain, or of watering there your 
cattie. 

The servitude of the aqueduct is the rightof conducting water upon 
the ground or field away from the stream for irrigation or other use, 
specified in the right of servitude, which carries with it the right of 

way for the water-pipes, etc., and for those who have the care of them. 
It is unlawful to construct any work damaging others. If the con- 
struction of any work on the banks of a stream causes damage to the 

_ lands of a neighbor, the law gives him a right of action for the damage 
occasioned, and the works constructed must be removed. 

He who alleges his servitude is obliged to prove it; possession is not 
sufficient. The right must be acquired in one of three ways: by agree- 
ment, by inheritance, or by prescription. It is unlawful to alter the 
natural course of a stream to the prejudice of third parties ; but a per- 
son through whose ground the water is conducted may alter the channel 
for the sake of its more convenient use upon his land, provided that 
other parties be not prejudiced thereby. 

A servitude may be constituted not only at the source of the water, 

but upon any part of its course. It may be for a continuous flow, or a 

flow at certain intervals of time—that is, stated days or hours. The 

‘examination of springs must be made by experts, whose report must 
state under oath that the truth has been faithfully given, without favor 

toward either of the parties. . 

The measurements for distribution are regularly obtained from the 
examinations, or measurements to determine the amount of the natural 
flow, the distribution being made to each person according to his position 
onaline. Hence, in measurements of examination, no changes are made, 
whereas in those for distribution the water-ways are enlarged, dimin- 
ished, and changed to conform to the letter of the grants of water. 

Measurements of examination are to be conducted at the most favorable 

distance from the reservoir or ditch, so that the water may run as nearly 

direct as possible and without too great rapidity of current. The reser- 
voir shall be made in conformity with some geometrical figure by which 
its area can be calculated, to which shall be applied a markin g-board 
in such a manner as to show the quantity of water that is withdrawn. 

The marking-board shall have marginal numbers showing the available 
height of the water, so that by multiplying this by the width the area 
of the vertical section may be formed. Itis to be understood that water 
must always be taken in the manner in which it has been from the be- 
ginning, so that no more can be taken, nor can it be taken by any longer 
route. Those who are in possession of a water servitude must be main- 
tained and protected. In order to constitute such a servitude the flow 
of water must either be continuous or at certain intervals of time. — 

Dominion can not be exerciscd upon the lands of another unless dis- 
tributing tanks or aqueducts are built with separate basins, with aper- 
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tures in the sides, having gates of the proper size to give to each the ~ ) 
quantity to which he is entitled. If the form given to the apertureis a 
that of a square, the area being given, the square root shall be the “ 
diameter of the orifice. If it should be circular, the diameter may be 4 
found by the rule of Archimedes, that as 11 is to 14, sois the area of the | 
figure to the square of the diameter, the square root of which is the 
diameter of the required orifice. \ 
In distributing water from basins or reservoirs all the parties inter- 
ested must obtain their amounts from apertures at an equal depth, 
although the sizes of the openings may be different. In taking water ~—— 
from a horizontal canal, through orifices in its vertical sides, a stop of © 
the same size and figure as the opening must be set into the wall on 
the side of the opening towards which the current runs, so as to drive — 
the water into the orifices. 

When various parties participate in the distribution of water, all 
tanks and receptacles and all openings for drawing it off should remain 
unchanged in their dimensions and proportions, so as to preserve to © 
each the quantity publicly granted. - The builder of such tanks and 
orifices shall be the judge of the shape most suitable, but they shall 
have a uniform altitude, increasing or diminishing the bases, if rec- 
tangular, but if circular their centers must be on the same horizontal 
line. It is an inflexible rule that the water which issues from those 
apertures should have the same fall, for two reasons—they start from y 
the same level line of base; or, if they take water from a fall, it isfrom, 
the same apron-stone upon which the waters fall, although carried away 
from thence in different troughs or chutes. The gravitation of water 
increases its velocity in proportion to the distance through which it falls. 
‘The point of delivery must be below that of the source. The surface of the 
water curves to correspond with the surface of the terrestrial globe, and — 
‘in using a level, to avoid the error of assuming the water-level to be a 
straight line, the instrument should be set in the middle of each stretch 
of the line to be leveled, which may be longer or shorter according to 
the slope of the ground. All the proprietors who participate iu the 
benefit derived from the works which have been treated of are under 
obligation to contribute to the payment of the expense of their execu- - 
tion in proportion to their interest, according to an appraisement by ex- 
perts. Those who by their own culpable negligence have occasioned 
any damage must be responsible for it. 

The owner of land in which there is a natural fountain or source, or 
who has dug a running well, may cover it, or confine it by a pond or 
dam, to detain its running waters for his own ground, and may use and 
dispose of the waters freely. If he have surface waters which pass — 
upon another piece of land, the owner of such land, upon the lapse of | 
twenty years, reckoned from the date on which he has constructed 
works designed to regulate their fall or course, may acquire propertyin ~~ 
the waters so received. But this provision does not pruhibit theowner 
of the source of any water, or of a pool, or a dam, from availing him- 
self of ail of the enjoyment of the waters possible within the limits of 
his estate. 

The lower lands must receive the waters which naturally, and with- 
out the work of man, come from the upper or higher lands, as well as 
the stone and earth which it takes in its course, nor shall the owner of 
the lower land make any works which obstruct the servitude, nor the 
upper any works that increase the servitude. The owner of the land 
ou which there are works to conserve the water, or on which for an alter- 
ation of the water-course it becomes necessary to construct new ones, 
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. is required, in the absence of any special law to the contrary, either to 


make necessary repairs or constructions, or without demanding remu- 
neration to allow the same to be made by land owners who have expe- 


rienced, or are immediately exposed to injury from the water which he 


has arrested in its flow, or diverted from its natural course. The pro- 


- visions of the foregoing are applicable to the vase in whiclyit is neces- 


sary to relieve any land of those materials which accumulate or hinder 
the flow of water, resulting in damage or peril to a third party. 

In distributing water among a number of claimants the following:al- 
lowances are made: For a flour-mill, 8 continuous sulcos; for a pulling 
mill, 3 sulcos; for sugar-mills, 8 sulcos; and to irrigate a tract of land 


of about 334 acres, 2 sulcos, or if it be a cane plantation of the same 


size, 4 sulcos. The quantity is, however, not absolute, but depends on 
the slope of the ground and other circumstances. 

When the water supply is found insufficient to meet the requirements 
of the parties interested, resort must be had to distribution by turns, 


- some using water in the day-time and others at night, or any other way 


which may be agreed upon, because that which belongs to the whole 

public should be so controlled that all may have a share in the distri- 

bution. 
LOWER CALIFORNIA. 


The sub-prefect of the northern part of Lower California, reporting 
on the water supplies of that district, mentions the Colorado as the 
only important river in the district, and refers to information in regard 
to that stream already in possession of the Mexican Government. After 


epumerating various smaller streams and: afew ponds and lagoons, 


which furnish drinking places for cattle, he says: 


None of the waters to which I have referred are used for agricultural purposes, be- 
cause the small grains—oats, wheat, and barley—which are cultivated in this district 
belong to the temperate zone and are grown in winter. Corn, beans, and other 
products of this nature are planted only in damp soil, which does not need irrigation. 


DURANGO. 


The political chief of Oro, in the State of Durango, writes to the sec- 
retary of state of that commonwealth that in the district under his 
authority there are thirteen hot springs, some of which are used to good 
advantage in the irrigation of gardens. The rivers which fertilize a 
large part of the district are the Ramos and the Sestin, which unite to 


form the Nazas. The Sestin, from the neighborhood of Cerro Prieta to 


its confluence with the Ramos, has a length of about 60 leagues (156 
miles), its greatest breadth being about 328 feet, and its general depth 
about 5 feet. The Ramos has a length of about 31 miles, with an ex- 


- treme breadth of about 260 feet and an average depth of somewhat over 


3 feet. The waters of these streams, whose volume may be estimated 
at about 25 cubic meters (882 cubic feet), are utilized in agriculture 
with very good results, wheat and maize being the favorite crops, and 
yielding the best returns when the precipitation of the rainy season is 
largest. Besides these rivers there are many small streams which, | 
without being permanent throughout the year, afford sufficient water 
to make them useful in the irrigation of gardens. There are some un- 
important ponds in the district, but no lakes or lagoons. 

A law passed by the legislature of Durango, and dated November 11, 
1881, contains substantially the following provisions : 

No one is allowed to construct on the rivers or other waters belong- 
ing to the public, or along their banks, any new works, or to alter ex- 
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isting ones in such a manner as to change the direction, height, breadth, 


or depth of the dams, dikes, or aqueducts, without previous license | 


from the public authorities. 

Any person desiring such a license is required to state in writing to 
the proper local authority the kind of work which he proposes to exe- 
cute, the materials of which it is to be constructed, its dimensions, and 
other necessary particulars, and the place where it is to be made. 


The authority receiving application for license to construct works on ( 


the public waters or their aqueducts will note in writing the day and 
the hour in which it was presented, and will give the desired record of 
it. The same authority will publish the petition by posters in the lo- 
cality in which the petitioner resides or by newspaper if there is one. 
A copy thereof will be furnished to the corporation attorney, so that 


within eight days the latter may give his opinion whether the proposed — 


work will or will not be prejudicial to the public interests. This opinion 

will then be sent with the petition itself to the State government. The 
- opinion of the attorney will be accompanied by that of an expert con- 
sulted by him, whose fees will be paid by the petitioner. 


The petition, having been received by the State government, will be 


published in the next three issues of the official journal. If during its 


publication, or within eight days thereafter, no opposition is made to 


the proposed work, and if no objection shall have been set forth in the 
opinion of the corporation attorney, the State government wili authorize 
the execution of the work, and will cause copies of all records in the 
case to be sent to the party interested, for whom they shall serve as 
evidence of title. The same should also be inscribed in the public reg- 
ister of property. 


Any one desiring,to oppose the execution of a work must present 
himself in writing to the state government within the period indicated — 


in the last paragraph. On receiving such notice of opposition the goy- 
ernment shall immediately have it sent, with a record of all its anteced- 
ents, to the judge having primary jurisdiction in the locality to which 
the proposed work appertains, in order that he may decide whether or 


not he ought to prevent its execution on account of its being in conflict — 


with some acquired right, or causing, either to the public or to the in- 


dividual opposing it, detriment for which indemnity can not be obtained. — 


If the damage which the work would cause is such as can be indem- 
nified, the judge shall cite the person proposing to construct the work 


and the person opposing it to a verbal conference, to the end that they — 


may mutually agree on the indemnity to be paid. 

Whenever it shall appear that the opposition to a work is unfounded, 
the person making the opposition shall pay the costs of the proceed- 
ings thereby necessitated; and if there shall also appear to be rashness 
or malice in the opposition its author shall indemnify the party opposed 
for all the damages suffered through the delay in carrying out the work. 

The amount of indemnity having been fixed, the work shall not com- 
mence until it is paid. 

Judicial proceedings arising under this act will be in summary form, 
as provided by the code of civil procedure. 

A decree having been pronounced, the records received from the 
State government must be returned, and with them must be sent an 
attested statement of the action of the local tribunal. 

Changing the course of a river or other stream of public use, or drain- 


ing off its waters by means of works constructed in it or on its banks, — 


is absolutely forbidden. 
In cases of urgent necessity, to prevent inundation, the destruction 





¢ 
_ of embankments, reservoirs, or aqueducts, or other damages equally 
_ serious, permission may be granted for the construction of such works 
_ as the authorities may deem necessary. But if any work constructed 
_ under such circumstances would interfere with other works previously 
existing, if can not remain longer than the circumstances continue 
which render it necessary, unless permission be obtained under the pro- 
visions of this act, and such permission shall be applied for within three 
days after that of the local authorities is solicited. The latter author- 
ities are required to apprise the State government of their action in 
cases of the class to which this paragraph refers. 
a The preceding provisions do not apply to the partial or total recon- 
struction of works already existing, or which have been executed ac- 
cording to this law, and which are not to be changed in their direction, 
height, breadth, and depth. <A person having occasion to make par- 
_ tial or total reconstruction of any work conformably to this paragraph 
must notify the local authorities, so that they may assure themselves 
that the work proposed is really one of repair or reconstruction. 
_So far as they are not in conflict with the present law, the provisions 
of the civil code and code of procedure relative to the use of public 
waters, or to servitudes or works connected therewith, are left in force. 
This law was promulgated on the 10th of November, 1831. 


JALISCO. 


| The principal rivers which traverse this State are the Cuitzeo (some- 
_ times called the Tololotlan) of Santiago, or Grande, the Verde, the 
Juchipila, the Lerma, the Zula, or Atotonilco, the Ayuquila, the Tux- 
pan, the Chacala, the Ameca, the Bolatos, the Apazalco, the San 
Pedro, the Acaponeta, the Catias, and the Camotlan, most of which are 
also known under other names. The largest of these streams is the 
Cuitzeo, which rises in the town of that name, and after a course of 
95 leagues (255 miles) enters the ocean to the northwest of San Blas. 
Its average flow is about 111 cubic meters (3,920 cubic feet) of water 
per second, and its use in irrigation, which is now small, might be 
largely increased. Opposite the town of Juanacatlan there isa cata- 
ract about 654 feet in height, which would furnish power to the amount 
of about 30,000 horse-power, of which only the amount required for one 
flour-mill is now utilized. There are many points along this river, or 
near 1t, where hydraulic wheels after Poncelet’s system could be advan- 
tageously used. 
The Verde which rises in the State of Zacatecas, is a tributary of the 
Cuitzeo, and fora distance of 47 leagues (122 miles) its course lies 
' within the State of Jalisco. Its waters, which have a flow of 50 cubic 
'  mneters (1,766 cubic feet) per second, are utilized in irrigation to some 
: extent, and by means of lateral canals they might be largely employed 
in working hydraulic motors. 
The Juchipila, another tributary of the Cuitzeo, rises in Zacatecas, 
and its course lies within the State of Jalisco for only 17 leagues (about 
44 miles). It has an average flow of 16 cubic meters (565 cubic feet) 
_ per second, and is utilized in irrigation. 
The Lerma, which rises in the Almoloya region of the State of Mexico 
-and empties into Lake Chapala al Oriente, flows through Jalisco only 
12 leagues (about 29 miles). It has an average flow of 80 cubic meters 
(2,825 cubic feet) per second, but is available for irrigation only when 
its waters are high. This stream presents more advantages in the 
States of Michoacan and Guanajuato than in Jalisco. 
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The Zula rises within the State, and has a course of 30 leagups’ 5 78 
miles) before emptying into the Cuitzeo. It has a flow of 8 cubic meters 
(282 cubic feet) per second, and its waters are employed on a small — . 
scale in irrigation. oo = 

The Ayuquila rises within the State, and after a course of 70 leagues - 
(182 miles) empties directly into the Pacific. It has a rapid current 
throughout almost its whole length, and although it has an average 
flow of 30 cubic meters (1,059 cubic feet) per second, it serves to irrigate” 
only small areas. 

The Tuxpan rises within the State and empties into the Pacific, re- 
ceiving in its course of 60 leagues (156 miles) the waters of numerous 
tributaries which rise in the spurs of the volcano of Colima. It is — 
somewhat rapid and has an average flow of 28 cubic meters (989 cubic 
feet) per second. Its waters are employed to some extent in irrigation, — 
but not so much in this State as in Colima. 

The Ameca rises within the State, has a length of more than 55 | 
leagues (143 miles), apd empties into the bay of Banderas, on the Pacifie  —_ 
coast. It is a fine stream, having an average flow of 20 cubic meters 
(706 cubic feet) per second, and is capable of being utilized in agricult- 
ure. 

The Bolafios rises within the State, and after a course of about 48 
leagues (125 miles) empties into the Cuitzeo. It has a rapid current, 
with an average flow of 15 cubic meters (530 cubic feet) per second. 
‘t is utilized in agriculture. 

Several other streams, with volumes ranging from 2 to 10 meters (71 
to 353 cubic feet) per second, are more or less used in agriculture; but — 
the principal use both of these and those designated by name above is 
in stock-raising. There are also innumerable small streams, tributaries 
of the larger ones. 

The most noteworthy lakes in this State are those of Chapala, Magda- 
lena, Mexcaltitan, Atemanica, Cajititlan, San Marcos, Zacoalco, Atoyac, — 
Sayula, Zapotlan, and Santa ‘Maria del Oro, besides which there are 
many others, which, although smaller and not so well known, are 
nevertheless of great utility. 

Lake Chapala is 90 kilometers (56 miles) long, and ‘has an average 
width of about 17 kilometers (about 105 miles).. It is the most impor- A 
tant lake in the State, whether considered with reference to the facili- 
ties it affords for internal navigation or to its utility inagriculture and 
stock-raising to the people along its shores; and by means of canals, 
especially one connecting it with the Ameca River, its waters might be © 
more extensively utilized for both of these purposes. The other lakes 
mentioned are much smaller than Lake Chapala. With the exception 
of Lakes San Marcos, Zocoalco, Atoyac and Sayula, they all have 
potable waters ; and the same is true of the numerous smaller ones not 
mentioned by name. el 

There are few permanent irrigation works in the State, mere tem- 
porary applianees being generally used to draw off the water for irriga- 
tion or for live-stock. The works at Bellavista, executed with great - 
skill by Senor D. Gabriel Castanos, should, however, be mentioned as a 
noteworthy exception to this rule. nc 

In the municipality of Atemajac de las Tablas (in the district of the 
same name) there are four reservoirs, but their chief use is the storage 
of water power for flouring and saw mills. In the municipality of 
Tescuitatlan there is a public reservoir known as the Santa Rosa, in 
which rain-water is stored. Its length is 502 meters and its breadth — 
260. In the municipality of Tizapan el Alto there is one reservoir—~ 
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t ati of Las Cuartas—in which enough water is stored for the irrigation 
‘ofa small area on one ranch. 

Reports are published from many other municipalities, and numerous 
_ small streams and springs are referred to as furnishing water for the 
Ny irrigation of orchards, gardens, orfields. The aggregate area fertilized 
__ by their water is quite large, but there are scarcely any among them 
that have a volume of more than 1 or 2 cubic meters per second, 
*  andno important works are reported for making an increased area 
__ ayailable to irrigation. . 
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_ The principal streams which lie wholly or partly within the limits of 
_ the State are the Lerma, the Balsas, the Marques, the Tepaleatepec, 
the Duero, the Astula, the Apisa, the Rio Grande de Morelia, and the 
_ Huetamo. 

_ The Lerma is provided with dams and reservoirs to facilitate irriga- 
tion, and several towns or villages and forty farms along that part of 
_ the river embraced within the limits of Michoacan avail themselves of 
its waters to irrigate wheat, maize, chick-peas, etc. In the Duero and 
- the Morelia there are some small dams. The other streams are turned 


through which they run, and partly because of the limited extent to 
which agriculture in those districts is carried on. The volume of water 
_ in these streams is very large. The Balsas, for example, empties into 
the sea with a volume of 132 bueyes, 12 surcos of water ;* and the Mar- 
ques at a point called the Juntas, before receiving its last tributaries, 
—  hasa flow of 44 bueyes. In the southern districts of the State irri- 
gation is used in the cultivation of sugar-cane, indigo, and rice, each 
estate having one source or more from which a supply of water is 
— obtained. The water is conveyed to the fields in covered conduits, 
The population is generally located near the streams, and there are 
but few who have occasion to resort to wells. Such wells as there are 
range from 10 to 20 varast in depth in the case of the deep ones, while 
the others range from 2 to 10 varas. 
It is worthy of remark that in the higher and colder parts of the 
State the springs and fountains are permanent throughout the year and 
me maintain a medium temperature throughout the day. In the hot part 
- of the State the streams are more numerous, but many of them run 
dry in October, and do not flow again until the endof May. Thechief 
Re  eause of their disappearance is readily found in the rapid evaporation 
which occurs in such bot climates. According to observations made at 
a ~ Churumuco in May, 1883, a cubic meter of water exposed to a dry, hot 
oud atmosphere, the temperature being about 100° Fahr., lost by evapora- 
tion 2 to 24 liters per hour, while observations made at Lake Sirahuen, 
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-~ with a temperature of about 59°, showed a loss of hardly one-fourth of 
a liter in the same time. 

Be The stream known in different parts of its course as the “ Carame- 
i ~ euara,” “ Las Joyas,” and “San Juan” is used for the irrigation of 20 
—_— eaballeriast of land belonging to the different estates through which 
my" The buey is 2 somewhat indefinite expression, meaning a stream of water as large 
- _ as the body of an ox, while the surco is the quantity conveyed ina furrow made for the 
purpose in irrigating land. Some years after the adoption of the metric system a de- 
ee cree was issued making 64 liters (a little less than 1.72 gallons) per second the equiv- 


A alent of the surco. 
+ +The vara is a measure of about 2 feet 9 inches in length. 
«$A caballeria= about 107 acres, 
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it flows before uniting with the Tacambaro; while the latter, which has 
a volume of 3 bueyes in the dry season and an average of 8 bueyes during — 
the rainy one, irrigates 6 caballerias of farming land, as well as the fields 
and kitchen gardens near the city of Tacambaro. The Turivan has an ~ 
average volume of 4 bueyes through the dry season, and in its whole 
course through the district irrigates 12 caballerias of land. The Puru- 
aran, or Caliente, has a volume of 5 bueyes and 4 surcos from November 
to June, and from June to November its flow is considerably augmented — 
by therains. It irrigates about 7 caballerias. These four streams, with — "3a 
fourteen smaller ones, none of which irrigate more than a few hundred = 
acres of land, have an aggregate volume of about 26 bueyes of water,and 
serve for the irrigation of an aggregate area of 55 caballerias (5,585 
acres) of land. A small addition should be made to this total for areas _ 
irrigated from springs, ponds, and swamps. 
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MORELOS. 


In the district of Coatlan there are three rivers—the Amacusac, the? 8 
Chaima, and the Tambembe. The Amacusac is formed by the union of 
the San Geronimo and the Chontalcuatlan, their confluence being a 
short distance outside of the district. The waters of the San Geronimo ~ 
are utilized for irrigation on many wheat farms in the district of Villa 
Guerrero, or Tecualoya. During the rainy season it has a flow of about 
35 cubic meters (1,236 cubic feet). The Chontalcuatlan, which receives 
a number of tributaries, furnishes water-power to many small factories, 
and its waters are utilized tosome extent in mining. After watering in- f 
numerable orchards and gardens along its banks it still has a flow of 
25 cubic meters (883 cubic feet) in the wet season, and from 10toiZ 
cubic meters (353 to 424 cubic feet) in periods of drought. The Ama- 
cusac, formed by the union of the two rivers last named, has a flow of _ 
60 cubic meters (2,119 cubic feet) during the rainy season, without in- — 
cluding freshets, and in time of drought it has somewhat less than half 
that volume. Thus far but little use has been made of its waters in ir- 
rigation except for the orchards immediately along its. banks. After 
receiving the waters of several tributatries this river takes the name ~ 
of Rio Grande, and still lower, after passing beyond the limits of 
Morelos and uniting with the Pueblo, it is known as the Mezealaor 
Balsas until it reaches the sea at Zacatula. ae 

The Chalma is the most important river in the district, not in respect 
to size, but on account of the fertility which it confers on the many 
towns and districts through which it flows. It rises in the State of 
Mexico, rapidly increasing in size as it receives the waters of numerous 
springs and rivulets, and becoming a considerable stream before enter- — 
ing Morelos. It waters extensive tracts of level lands in the vicinity — 
of the sugar mills of Cocoyotla, Actopan, Santa Cruz, San Gabriel, and 
the estate of Cuachichinola, and at the same time irrigates the fields 
in the towns of Coatlan del Bio, Tetecala, Mazatepec, San Miguel | 
Cuantla, Cuachichinola, and Puente de Ixtla. It has a flow of 25 or 
30 cubic meters (883 to 1,059 cubic feet) during the rainy season, and 
10 to 12 cubic meters (353 to 423 cubic feet) during the dry months. 

The Tembembe is scarcely utilized at all in irrigation. Its flow dur- 
ing the wet season equals and often exceeds that of the Chalma, but — 
during the rainless months it runs almost dry. tig 

There is only one dam in the district of Coatlan del Rio. This was_ 
constructed in the Tembembe River, at a cost of about $20,000, for the 
irrigation of the extensive fields of the Miacatlan estate; and it also — 
serves to supply the town of the same name with water. Itiscon- 
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dered a meritorious piece of work in respect to its architecture, its 
- extent, and its solid construction. The district being well supplied 
_ with water, there are no reservoirs for its storage. 

___ The laws which govern the distribution of water are understood by 
the writer of the report to be those comprised in the civil code of the 
_ federal district and of the Territory of Lower California, this code 
_ being in force in Morelos. 

ee OAXACA. 


a e District of Cuicatlan.—A river known as the Rio Grande, which 
empties into the Papaloapam, flows through this district and furnishes 
_ water for irrigation at many points along its course. Its volumein the 
_ rainy season amounts to 200 cubic meters per second, or more; but dur- 
_. ing the dry months it falls to four or five meters. Of its smaller tribu- 
_ taries there are many which dry up during the latter portion of the 
_ year, but it also receives a considerable number of permanent streams, 




















- most of which are more or less utilized in the irrigation of maize, sugar- 
-~ @ane, or other crops. 
| District of Tiaxiaco.—Many small streams are enumerated, giving 
their source, direction, estimated volume, ete., the latter in most cases 
falling below one cubic meter per second during the dry season. Most 
of these streams are utilized to some extent in the irrigation of crops, 
besides furnishing water-power for mills. There are no large rivers in 
the district. 
— ~ District of Yautepec.—The most important stream within its limits is 
the Rio Grande de Tehuantepec, which rises in the mountains of Qui- 
~ echapa and Mixtepequez, and empties into the Pacific 10 or 12 miles 
_ from Tehuantepec. The average flow at the lowest estimate is about 5 
bueyes per second. Itis utilized in irrigating sugar-cane and maize at 
- certain points alongits course. There are also several smaller streams 
which are turned to account for the same purpose. Owing to the small- 
ness of the rain-fall the streams in this district have greatly diminished 
_ in size, and there are no important bodies of water of any kind within 
its limits, nor have any laws been enacted on the subject of water dis- 
tribution. | | 
__-District of Ocampo.—The principal rivers which traverse this district 
are the Villa Alta and the Rio Mudo. The character of the country is 
not favorable to irrigation, and the streams which flow through it, 
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though many of them are constant, are not turned to account for that 
7 purpose. The same remark will apply to the waters of a number of 
small Tagoons found within its limits. 

Ye District of Choapam.—As regards rights to the use of water, the an- 
ae cient Spanish ordinances in relation to lands and waters are in force. 
_ __—*District of Tuxtepec—No irrigation is needed because of the abun- 
3 dant rain-fall. The provisions of the civil code of the federal district, 
amended in some few particulars, are legally in force under State author- 
a ity, but in the absence of any need for the appropriation of water dif- 
ficulties in regard to water rights seldom arise. 
District of Juchitan.—There is scarcely any irrigation practiced. The 
_ Astula, which is the principal river in the district, has a volume of 8 
cubic meters during the dry season, and its plains are referred to as 


“ wide and fertile.” Piers: 
District of Teposcolula.—Reports from a number of municipalities 
- mention irrigation as practiced on a small scale within their limits. 
_ The mayor or president of each municipality annually appoints an of- 
_ ficer, whose duty it is to distribute the waters in fair proportion among 
_ those having fields or gardens to irrigate. 
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QUERETARO. 
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In the neighborhood of Juriquilla there are four small a unigipariaa ae 
reservoirs ; one party is constructing one which will eontain 1,100,000 a 
cubic meters of water, and will command a large part of the valley of iy 
Queretaro. On an estate to the north of Juriquilla there are two good — 
reservoirs, but they are dependent on the rains for their supply of — 
water, and have only been filled six times in the last twenty-seven 
years. The largest one, known as the Santa Catarina, is 2,500 meters - mM 4 
long by 900 wide and 6 deep. The other, known as the Pinto, is 1,275 © 
meters lon ¢ by 600 wide and 4 deep. A reservoir of small size is found — 
on the San Miguelito estate, northwest of Juriquilla. It is of little 
- importance, but serves to irrigate some limited areas of tilled land. 
There are many permanent streams whose waters are used in irriga- 
tion, but none having a volume of more than a few cubic meters. 
There are also a number of small lakes and lagoons and some impor- | ~ 
tant springs in the State. a 
There has been no State legislation especially bearing on the use of 
water, which is regulated by the civil code, the Spanish laws, and the — 
ancient ordinances of land and water, according to their respective a 
dates. Peciy ) 
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The situation of this State in the northeastern part of the Republic, “al 
with the Gulf of Mexico bordering it on the east, renders it compara- — ~ 
tively independent of any artificial means of supplying the erops with — Be 
water. aay 

A report to the State government from the council of Nuevo eo ete 
mentions the Rio Bravo as the only source of water for live-stock in 
the dry season. During the rainy season it is subject to heavy floods, — thee 
and overflows the bottom lands along its banks, on which the farmers. Sus Sy 
raise sure and abundant crops. Rte 


TLAXCALA. 


The Zahuapan and the Attoyac are the only streams deserving the — 
name of rivers. The former, which is tributary to the latter,is utilized __ 
between the town of Apetatitlan and its confluence with the Atoyac, — 
by eleven estates, six towns, and a number of small farms, while it also- cl : 
furnishes water-power to several mills and factories. It is, however, — i 4 
but a small stream, its volume during the dry season not exceeding 15 
cubic meters per second, aiter receiving the waters of many springs ‘and 
rills. a 

There is no place of any considerable population on the Atoyae, but it~ ? 
furnishes- water for the irrigation of ten estates and the supply of six — ig 
towns. In the rainy season itis a roaring torrent, swollen by the waters — a 
which pour into it from the mountains, but during the dry weather it 
dwindles to a volume of about 4 cubic meters per second. ae 

In the eastern part of the State reservoirs are used for the storage Tae 
of rain-water, that being the only means by which a reliable supply for i‘ 
man and animals can be secured. These reservoirs vary in size accord- 
ings to the needs of the localities where they are situated. 3 be a 

There has been no legislation in this State to regulate the appropria- YS: “A 
tion of water for irrigation or motive power. The pro prietors of land — as 
and manufacturing establishments use the waters of the rivers in ans 
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Bes ce: vith thai privilesse conceded by the colonial government in 
e original titles to their property ; ; and those who do not enjoy such 
ehts have recourse to the authorities of the municipality controlling 
16 water which they desire to use, and are allowed to take the water 
‘ae needed. for irrigation subject to an annual tax, which goes into the mu- | 
i prciea treasury. 


VERA CRUZ. 


if “The aoe courses are not utilized in agriculture or in manufactures. 

In the former no machinery is used, nor is there any resort to irriga- 
tion, and when there is a prolonged drought the consequences are 
severely felt, the agriculturists making no efforts to utilize the waters 
that are at hand, but contenting themselves with the hope of rain 
while their crops perish. 

Legislation on the subject of water is only rudimentary. 

, The principal rivers of the district are the St. Peter and St. Paul 
et She river) and the Cazones, both of which are navigable for short dis- 
tances. No estimate is given as to their volume and no information as 
to irrigation, either on “these streams or their tributaries, within the 
district. 

A return from the district of Acayrican enumerates many small 
a on including a number of arroyos which disappear during the dry 
Season, but no mention is made of any use of these waters for irriga- 
tion. 

_.A report from Orizaba enumerates various streams, some of which 
are used to a small extent in irrigation; but the largest (the. Ingenio) — 
has a flow of only 54 cubic meters, while some of the others dwindle 
during the dry season to less than 1 meter. 

From a list of the principal rivers which rise and flow throu gh the 
State of Vera Cruz, those having a length of 40 leagues (104 miles) or 
_ Ipwards: are presented below: 

Panuco, Tamesi, Moctezuma, Calabozo or San Juan, De los Hules, 
San Pedro, San Marcos or Cazones, Tecolutla or 8. Pedro and 8. 
_ Pablo, Mautla or Rio Frio, Papaloapam or Quiotepec, Tesechoacan, 
“ Lapotia or San Juan, Blanco, Coatzacoalcos. 
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_____ In the municipality of San Alto mention is made of two streams and 
| number of springs which are used to a considerable extent inirrigation. 
The larger stream has a course of 6 leagues (about 16 miles) rand a 
volume of 30 surcos. As regards water rights, the rule is that the dif- 
ferent landed proprietors “take what water they need where their 
_ property is crossed by a stream, leaving the rest for others.” There is 
some irrigation from small streams in other municipalities heard from. 
In Nochistlan there are a few unimportant rivers and two small res- 
ervoirs which serve to irrigate small areas of land. At Juchipila there 
js a stream from which considerable water is obtained for the irrigation 
of orchards and gardens along its course, the quantity being increased: 
at one point by a reservoir wherein water is saved for use during the 
ne season. 





AUSTRALIAN IRRIGATION LEGISLATION. 


? ‘The colonial governments of New South Wales and Victoria joined 
in a conference to examine the Murray River drainage basin, in order 
_ to arrange the terms on which this boundary area could be regulated. 
ane some considerable extent it represents the problems involved in the. 
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flow and distribution of the interstate waters within our arid region. 
The legal control of the Murray, banks and basin, seems unquestionably 
to rest with the Colony of New South Wales, whose bondary line it is, 
but the larger considerations of physical geography, topography, — 
hydrography, anc climate forced a consideration of the interests of Vie- 
toria. It was finally proposed and decided upon that a joint trust be — 
formed with these powers: 

(1) After defining the areas, it was recommended that said joint trust 
“shall have power to regulate all diversions of water from the river 
and its tributaries.” 

(2) That certain tributaries may be regarded as feeders to the main 
or “Murray” river, or, as the term is, ‘compensation water.” Other 
tributaries ‘“‘may be diverted and used by the respective colonies 
through which they flow.” 

(3) The whole waters of the upper and lower rivers (Murray) are 
“deemed to be the common property of the” two colonies interested. — “i 
Hach colony in general to have the right to one-half the said waters, 
‘subject to reservation of ‘compensation water” aforesaid. Ri 

(4) “That all natural diversions” shall “be gauged” under the trust. 
The portions of such diversions not returned to main river channels ag 
“shall be debited” to the colony “diverting the same.” 

(5) That the trust “fix and determine” the “high-flood levels,” and 
have control of all waters flowing above them, using them as may be 
deemed expedient. . 

(6) That all expenses be jointly borne, and that as far as possible 
united action be had in the construction of works. pera oayce 

The balance of provisions provide for the organization, ete., of said 
trust, its members and officers. ame 
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AN AUSTRALIAN REPORT ON AMERICAN IRRIGATION. 


~~ F 


The following extended series of extracts are from a report on a 
American irrigation to the governor of the Australian colony of Vic- — 
toria, made by the Hon. Alfred Deakin, M. P., chairman of the royal 
commission on water supply, 188425. They will be of great interest 
to the American reader, not only because of the author’s lucid style, 
but because his field of investigation covers in a remarkable manner 
the lines of inquiry followed in collecting the materials for the first 
edition of this report, while he presents in much detail precisely the 
kind of information which it has been the object of the Department to 
collect : 


EXTENT OF AMERICAN IRRIGATION. 


The extent of the area irrigated in the West is the more surprising since the practice 
as compared with that of Europe is a thing of yesterday. In Mexico irrigation was i 
practiced before the Spanish conquest, and there are afew spots in itsold provinces, now 
forming the southwestern States of the Union, where, either at the Indian villages or at 
the missions, plots can be seen which have been cultivated for a century by its means. 
In Utah Americans began irrigating in a primitive way forty years ago, and their ex- 
ample was followed in that fashion, especially near the Mexican border and under Mex- 
ican tutelage, for ascore of years. Butthereal development of American irrigation, now 
so wide-spread, has taken place entirely during the last quarter of a century, and mainly : 
during the last fifteen years. During that period it has been lifted out of its early a 
rudeness and carelessness into something like science and skill. Its traditionsdate no- 
farther than this ; its records do not date so far. The strides it has taken may be 
judged from the now current estimate that, as against 4,500 miles of canal in Lombardy, 


there are 12,000 miles of main canals in the West, and that the capital invested in " 
and about them is expressed in millions of pounds sterling. ‘ 4 
7 
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ae big A VIVID DESCRIPTION OF ARIDITY. 


_ __The irrigated lands of America, though widely various, may be divided into two great 
_ classes. The rolling prairies of Kansas and sloping uplands of Colorado belong to one 
division. - Poor and brown in ordinary seasons, their buffalo and bunch grasses are 
_ often green after favorable spring rains, and it seems but natural that, when a constant 
BES. supply of water is secured, these treeless expanses should be gradually conquered by 
the march of settlement from thickly-inhabited and closely-cultivated districts. Not 
- go with the sandy wastes stretching in a broad belt from the north to the south and 
_ southwest of the arid region. Here there is no prospect of any early invasion due to 
__ pressure of population or overflow from crowded towns. Here there is nothing to at- 
_ tract, and everything to repel. Here even the rich red mesa lands that lie under the 
shadow of the foot-hills are desolate at all times and all seasons—so desolate that it seems 
impossible they should ever sustain aliving thing. From them the illimitable desert, 
bare and blinding in its glaring barrenness, stretches far away to the mirage towers 
that shift along a dull and undefined horizon. Much of the soil is so powdery, even 
in winter, that it follows in a lazy trail of cloud the horse of the solitary rider, or is 

sucked up in whirlwinds under the scorching summer sun. Elsewhere its gravelly 
ae and gritty surfaces, strewn with splintered bowlders, are seamed into gaping gulches 
ing and fissures of inappeasable thirst. There is no grass, the only vegetation being a 
_ withered-looking brush resembling salt-bush, the thirsty-looking cactus, a juiceless 

ey scrub like our ti-tree, or thorny variety of stunted palm. 
___ Such is the Mapimi Desert in Mexico, the Maricopa Desert in Arizona, or the Mojave 
Desert in California ; and such, without water, they must remain. As itis, these wastes 
of sandy aridity and gray innutritious herbage, surrendered by nature to solitude, 


-__ surround oases created and sustained by irrigation. In the distance the track of a _ 
canal, pleasantly breaking the dull level of the dried-up plain, is marked sometimes 


_ for miles by a line of green bushes following its sinuous course. By and by this line 
- broadens as if into a great green plantation, dotted with houses, divided into gardens, 
and decked with flowers. Its little tields, fringed with flourishing trees, are bright 
_ with fresh-springing pasture, upon which stock are gazing, or else crowded with 
_ dark orange groves and clustering vines. In the center of it isa tiny,township, busy 
with teams and traders, where the train stops for a moment or two. When it starts 
again the houses and trees vanish as if by enchantment, and the engine rushes on 
through the dreary desert once more. 


‘+ _ It is thus that the eye bears testimony to the fruits of irrigation in the South; and 
in the North, though in a less striking way, the lesson is the same. The unpreten- 
- __ tious ditches that wind along the hill-sides or prairie ridges are not notable them- 
- selves until it is perceived that, where they are not, a scattered herd of rough cattle, 
+ 


-asmall party of roving Indians, or a burly rancher are the only objects of interest, 
while where they multiply are the buildings, the barns, and the business. A stretch 
of open country broken by long ridges of canals, its paddocks plotted off into little 

checks, with a barefooted Chinaman or high-booted European, spade in hand, direct- 

ing the water from one to the other, are common features of the landscape, where 

-. one beholds industry and intelligence transmuting barren surfaces into orchards and 
fields of waving grain. Familiar, too, are the knots of active men, the little camp 
of tents, and toiling teams, that mark the progress of anew ditch into the wilder- 

| ness, where it is to create a settlement and maintain it in the face of all seasons. The 

_ Indian village, the Mexican pueblo, the American township, all cluster about the 

natural stream, or the artificial stream which makes it serviceable; for in these 

parched regions its progress is everywhere a triumphal march. It is here veritably 
the water of life—life to the grass and flower, to the loaded tree, to man, and to the 
city of men, whose homesteads and harvests follow in its wake. 


. HOW THE WATER SUPPLY IS PROVIDED. 


In western America the water supply is almost invariably provided by private com- 
panies. In one instance, that of Los Angeles, California, where this rule obtains, a water 
supply has been undertaken by the municipal body, but it is not employed for domestic 
___— purposes, being applied, curiously enough, toirrigation only. The outlay incurred is 

__ recouped by sale of the water to the farmers, a great number of whom have their 
plats within the city boundaries. The local governing body of Salt Lake, Utah, has 
: also undertaken a similar work, though this is maintained out of the ordinary rates 
- _ instead of by sale of water. Local governing bodies, however, do not, as a rule, go so 


far as this, even where, asin Los Angeles and Salt Lake, water for irrigation is as es- 
*  gential to the maintenance of towns as is water for drinking purposes. The utmost 
they do is to permit, as in Carson, City, Nev., a canal 6 feet wide to run along a 
‘main road unfenced, or, as in Phenix, Ariz, to permit ditches 3 feet and 4 feet 


bet deep to cross their roads without requiring them to be fenced or bridged, Beyond 
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this, municipalities do nothing. State governments have never done anything in the 
way of undertaking or assisting in the construction of irrigation works. They are 
not expected to undertake them, and there does not appear any likelihood of their at 
_ ever having any proprietary connection with them. The Central,(General) Govern- — ah, 
ment maintains if possible an attitude of even greater indifference. All theirrigation 
works of western America, with the exceptions above named, have been constructed i, 
and maintained wholly and solely by private persons. Not only has the Government _ ‘4 
spent nothing upon them, but it has known nothing of them. They have been. con- Ck 
structed outside the law, extra legally, if notillegally. Even now only twoStatesand — ie 
one Territory have attempted to deal legislatively with any of the problems raised, 
and it is not claimed that in more than one of these has anything substantial been 
achieved. In Colorado the State engineer has issued one report, which includes areg- 


ister of water-rights. In California the State engineer has issued one report specially Mi 
dealing with irrigation, but there is no register of water-rights. Inno otherStateor — 
Territory is there either report or register. These reports are of great intrinsic merit, 
but have a further interest, inasmuch as they are the only official papers published 
by any State bearing upon irrigation. MDa ao 


DIFFICULTIES OF THE INQUIRY. hee 4 
om Mg 


Only the, fringe of the subject having been touched officially, the visitor who desires “y at 
to study irrigation finds that the data upon which he must build his conclusionsarenot ——_ 


a 


to be obtained ready garnered in a State office, but that they are'virtually uncollected, oe 
and must be sought for in the fields of practical farmers. The officials of the Central =» 


Government and of the State governments exhibit the most considerate courtesy, bub = 
can only regret that they have been so hampered by want of means and authority that ay 


tT). 


they have not been able to carry on their work in this direction, so as to placethemat- 
ter upon a scientific basis. This condition of things is doubtless largely due tothe new- 
ness of the country, and will tend to disappear as these regions attain to the age, popu- _ aes 
lation, and organization of the Eastern States. All that could be done to urge the le re 
islature of California to action has been done by the State engineer, who, with his cote 5 ae 

league in Colorado, has managed at last to partially educate public opinion asto the — 


“gy 


duty of the State in this relation. But their best endeavors at present can only point = 
to the sources in which knowledge must be looked for. The farmers of Americacom- 
_ pare favorably with those of any country in method, quickness, and caution, but they. > 
are not given to recording exact quantities of water, or the special conditions of its eran 
use, or yet the results obtained with the exactness required for professional investiga. 
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tion. Many of them have been their own engineers or have employed engineers who Ao nae 
either used no plans or have mislaid them. The many lawsuits as to the use of water ae 
now pending in California naturally render capitalists who have engaged in greatirri- = 


gation enterprises within its boundaries somewhat chary of giving their private rec- _ Pay 
ords for publication. Again, partly because of the neglect of the various States to 
collate facts and figures relating to irrigation, each district has grown up withits | — 
own theories, prejudices, and customs, differing often to a noteworthy degree from igh 


those of its neighbors. 


DIFFERENT WORKS IN DIFFERENT STATES. eae 


The circumstances of the several States also naturally lead to great differences in ty 5 
their irrigation works. The mountain torrents of Colorado require to be grappled with  __ 


4 


by large and powerful weirs before they can be raised, so as to cover the high rolling: F 8 


.* 
mu 


uplands, while the shallow rivers of Southern California call for light structures only 
capable of elevating water a few feet, so as to lead it across sandy plains. Farming in — ek 


ore = am 


the bottom lands of Arizona has led to the use of wing-dams, which can direct the flood 
waters of spring along the ridges, and thence command the flats beneath, anda some- kee 
what similar class serve for the low levees of Kansas, while its bench or mesa lands 1 
(the secondary flats or table-lands running up to foot-hills) call for larger ditches and 


stronger works, drawing their supply from the turbid Arkansas. In Utah and New 
Mexico we touch upon primitive works supplying small plats of land with little driplets _ ate 
of the precious fluid, out of which, with care and economy, thriving settlements are __ ay 
built up. The parent source of this system, and indeed of American irrigation, is Seta 
Old Mexico, where irrigation, from the simplicity of the Egyptian water-lifter to the — 5 eee 
masonry weir and solid stone aqueduct of centuries ago, spreads its way overthe 
whole of the territory closed in its temperate and tropic zones. If it is difficult to po5 
arr. ve at accurate information in the United States, in Mexico itis impossible. There 
is no trustworthy measurement of water, and but the lowest measure of products; a « | 
majority of those who till are too ignorant, and the minority whoown the soil too in- 
different to record their experience; the State does nothing to assist, and hasnobu- — 
reau to take cognizance of this most important factor of its chief source of wealth, 
Everywhere in the States or in Mexico private enterprise is supreme, and one learns 
only from private persons. The general condition is scanty collections of facts, and — 
often opposite conclusions drawn from them. per ds 
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ie es _ Remembering the immense extent of the arid area, and the magnitude of the irri- 
aren already undertaken in it, one can not but be surprised at the nature of the legis- 
‘ation under which it has been developed. Still the omissions and mistakes made in 
_ the States furnish some valuable material. The Aztecs were experts in the art of 
irrigation when Cortez landed upon their shores, and the Spaniards who conquered 
_ them brought their ‘‘Law of Waters” into force in their possessions. Under the 
_ Montezumas, water was the property of the commune; under the Spaniards it be- 
_ «ome the property of the king. In both, the public interest was thus permanently 
_ reeognized. Private acquisition was permitted for domestic purposes, but not for 
a irrigation or industrial uses, except upon an authority derived from the crown or 
_ its delegates as representing the public interest. Property in water, however, can 
_ be acquired by uncontested possession for twenty years, and is superior to property 
_ ondand, since its owner has the right to carry it over any land which may lie be- 
_ tween its source of supply and the farm to which he wishes to appply it, on pay- 
ment of compensation and justification of the route. There are a great variety of 
enactments relating to water in the several provinces and municipal districts; but 
— as the water available for private use has been almost all appropriated, there is now 
little ground for litigation as to new diversions. Public rights are jealously guarded; 
_ aland-owner near the head of a stream may not deprive a land-owner lower down of his 

‘share. Unless he can obtain an official authority, he can use no water that is not de- 
rived from springs upon his own property. The chief measures of water are the sulco, 
- which is equivalent to a flow of 0-23 cubic feet per second ; the naranja, which is one-. 
third of a suleo; and the paja, whichis equal to 0-00053 cubic feet per second. In the 
«City of Mexico and other important municipalities the paja is the unit of measure- 
ment nominally employed. Law suits relating to the use of water are not uncommon ; 
but nevertheless the law, with all its defects, appears to be fairly comprehended 
-and obeyed. In what were Mexican provinces, California, Arizona, and New Mexico, 
~ the practice of irrigation was established, though on a very small scale, before their 
annexation to the United States, and has since developed to a considerable degree on 
_ the same lines, the only cardinal principle recognized being that of one appropriator 
over another in the order of priority of use, the issne of Mexican grants and the 

wholesale incorporation of English common law having combined to confuse the legal 

position of irrigation. 
SO COLORADO AND ITS IRRIGATION LAWS. 


Baste _ IRRIGATION SYSTEM AND LAWS IN MEXICO. 


—_ Jnall matters relating to irrigation the knowledge of what is to be avoided is of equal 
-_-yalue with the knowledge of what is worthy of imitation, and this is particularly the 

‘ease in regard to irrigation law. The enactments which have proved advantageous, - 
~ and their particular deficiences, are both worthy of close attention. As the laws of 





_ Colorado are by far the most successful, they may be fairly allotted the first place. 
a ‘By the constitution of this State all streams within its boundaries were declared to be 
public property. By this one declaration a thousand and one sources of contention as 


to riparian rights were altoyether closed, By special enactment it next provided for 
the proving and registry of every water claim. These were allowed by the courts in 
their order of priority, and to the amount of water which had been actually used. 
When these points had been adjudicated upon the claims were then published as 
rights. The consent of the state engineer was required before the issue of any further 
rights. Undera further provision the national value of irrigation was recognized as in 
Mexico by the granting of a general power to any person to obtain an easement for his 
-_¢anal over his neighbor’s land upon payment of compensation. Twenty-six water 
districts were defined according to the natural areas of drainage and supply, and a 
-_water-master for each was appointed, whose duty it is to decide disputes between 

appropriators and supervise the general distribution from a particular stream. By 

‘these simple means.a host of difficulties and complexities were, escaped, permanence 
. was given to existing works, and encouragement offered for the construction of new 
works. It is not surprising, therefore, that in mileage of canals or acreage irrigated, 

Colorado more than doubles any other State, or that its works are the greatest and 








-__ most permanent, and are most rapidly extending. The Territory of Utah has shown 
_-_— its appreciation of such results by copying as closely as convenient the legislation of 


‘Colorado. Its powerfulchurch government has proved an invaluable administrative, 
judicial, and organizing agency. In California a move has been attempted, and much 
‘less achieved. In that state there is no constitutional or statutory provision that the 
‘waters shall be public property, but the common law of England has been incorpo- 
rated in the civil code of the State, so far as it is not repugnant to or inconsistent with 
the Constitution of the United States, or the constitution or laws of this State (sec- 
tion 4468); as a consequence the doctrine of the right of a riparian proprietor to receive 
from the riparian proprietor above, and his obligations to deliver to the riparian pro- 
_— prietor below the water of the stream upon which his land abuts undiminished in 
“quantity and unimpaired in quality has been revived. 
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CLIMATE AND IRRIGATION. 


The irrigation area in America stretches from the snows of Colorado to the per- 
petual sunshine of Mexico, and from the shores of the Pacific to the valley of the — 
Mississippi, embracing as great a variety of climate as is to be found in the whole of _ 
Australia. Over tbe whole of this great surface are scattered patches of irrigated — 

land, and nowhere, north or south, east or west, does there appear to be any relin-— 
quishment of irrigation on account of climatic conditions. It is needless to add that, — 
compared with the whole extent of this territory, the irrigated area is infinitesimal, 
but the fact stands that the high plains of Colorado, 5,000 feet above the sea, the | 
bleak prairies of Kansas, the sandy waste of California at the sea-level, or the arid val- 
leys of the Mexican plateau, 7,000 feet above it and within the tropical zone, are all 
susceptible of irrigation. The only want is want of water. Climate limits the Colo- 
rado farmer to a short season of one hundred days, while in Los Angeles or Leon cul- 
tivation is carried on all the year round. Climate determines the class of products” 
that can be profitably raised, and temperature of course affects the quantity of water 
necessary to be used. 


THE WATER SUPPLY. 1 


Rain-fall.—The arid area of the United States, by the terms of Major Powell’s defini- — 
tion, includes only lands where the rain-fall is under 20 inches per annum. Over the 
great belt in which irrigation has so far had its chief development the record for a 
series of years gives but alittle more than haif that quantity, so that 10 to 12 inches 
may be taken as a fair average, though the extremes show a much wider variation. 
In northern California and among the mountains to the east the rain-fall rises to 40 — 
inches, while in the deserts of southern California it falls to 4 inches. In western 

_Kansas the fall not infrequently reaches 20 inches, but this is so irregular that the 
farmer who reliessolely upon a natural supply loses more by the dry seasons than he 
can make in those which are more propitious. The question as to whether settlement 
increase the rain-fall in the West as it has increased it in the Mississippi Valley is still 
undetermined, for though popular opinion is decidedly in the affirmative, the State 

. engineer of Colorado points out that official records so far do not support the assertion. 
The exceptions to this are that Salt Lake, Utah, appears to be steadily gaining indepth 
and thatdew is now observed at Greeley, in northern Colorado, a phenomenon quite un- 
known until irrigation had been practiced for some years. Nor doesthe mere amount of 
rain-fall indicate sufficiently the necessity for an artificial supply of water unless also 
the seasons in which it falls are taken into account. In parts of Dakota and Minne- 
sota, where the rain-fall only averages about 20 inches, dry farming is carried on, — 
while in districts of Texas, where the figures are as high, it would be impossible to 
obtain the same results without irrigation. 4 

The explanation is that in Dakota nearly 75 per cent. of the rain fallsin the season 
when the farmer needs it as against about 50 per cent. in Texas. Indeed a gradation 
may be observed in this scale from north to south, since in Kansas some 65 per cent. 
of the rain falls in the spring and summer, while in the extreme south, as at San_ 
Diego, only halfof the whole rain-fall of 9 inches falls in the spring, and is consequently 
useless for agriculture. There is some irrigation in Dakota, as also in Iowa and 
Wyoming, but not nearly so much as in the States to the southward, where even if 
the rain-fall were as high its distribution would render it insufficient. The quantity 
of water needed is also affected by temperature, for the higher it reaches the more 
water is demanded. The loss by evaporation has not yet been determined for the 
several States, but it is stated that in very arid tracts it rises to over 60 inches per 
annnm. The fact that irrigation is resorted to under such conditions should be borne 
in mind when we consider the wisdom of securing an artificial supply in places where 
the yearly fall is often sufficient. ' 

Rivers.—That great backbone of the North American continent, the Rocky Mount- 
ains, traverses, with its companion, the Sierra Nevada, the whole of the Southwest, 
pouring from its snow-fields permanent streams in greater profusion that Victoria -— 
possesses. They rush from the rocky gorges out into the open country, running often 
bank high, and thus facilitating the diversion of their waters over the surrounding 
lands. But the majority of them are small, and where the supply is one peculiarity, 
of the utmost value in irrigation, is that they run along the ridges of the plain, while 
the country slopes away from their banks. - In the south the rivers which supply the 
chief settlements are very shailow, and run in broad, sandy beds, often changing their 
course. The States have, as we have, streams which are a chain of pools for one- 
half the year, and often a torrent during the other half, while with them the melting 
of the snow supplies the water in volumes, as in the Murray, just when it is most 
required. : 

In Colorado the San Luis and Saguache dissipate themselves in the plains, while 
in southern California the Kern, in Utah the Jordan, and in Nevada the Carson, 
Truckee, and Humboldt terminate in lakes which have no outlet, thus furnishing 
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_ parallels to the Wimmera, Richardson, and Dumnunkle of our own colony. One 
feature of many American streams, especially of those in sandy beds, is that they lose 
' agreat quantity of their flow by soakage, which in some cases returns to them by 
___ thesame means. It has been observed of some rivers in New Mexico, as in Italy of 
_ some tributaries of the Po, that the stream tapped by a large irrigating ditch and 
___ robbed of a considerable share of its flood, regain it all again a few miles lower down. 
____ It has been found also that old river-beds still carry a flow underground, and that some 
_ Yunning rivers have but a fraction of their streams above ground. In California 


sequently what are called submerged or subsoil dams have been occasionally employed 
_ With great success, as in the Santiago Valley and at Downey, to arrest these escapes 
_ _ and bring the whole body of water to the surface. Another characteristic of Ameri- 
___ ¢an rivers is that no matter how clear the water may appear it almost invariably 
_ Carries with it a sediment, which is in the majority of cases a valuable fertilizer. 
There are rivers, such as the King’s River, California, which are said to carry no silt, 
and yet to fertilize the land, in which case it is to be presumed that the water acts 
as a solvent, disintegrating the coarser particles of the soil and preparing the fertiliz- 
ing elements for absorption in plant growth. The topography of this State, Cali- 
fornia, has been especially favorable to small schemes, and has induced the farmer, 
__ by his opportunities of obtaining water when he most needs itat a minimum of labor 
and expense, to commence experiments on his own land. 
‘ Springs and wells.—In the matter of the supply obtained from underground, Ameri- 
can experience is,on the whole, encouraging. In Los Angeles and San Bernardino 
- Counties, Cal., there are springs or springy marshes called cienagas which irrigate from 
20 tu 400 acres each, and together supply an area of 7,000 acres of cultivated lands. 
Such springs are an importantsource of supply in Italy, where they are styled fontanili. 
Here some are so charged with mineral matter as to be unfit foruse and have usually 
so small a flow as to be employed for orchard irrigation only. At San Gabriel, 
Cal., a vineyard 1,200 acres in extent is supplied solely by springs or artesian wells, 
‘of which there are twenty-one on the estate, ranging from 75 to 100 feetdeep. In 
southern California, altogether there are calculated to be one thousand of these 
wells, varying in depth from 200 to 550 feet; some of them have a flow of 1.7 
cubic feet per second, and suffice for the irrigation of small farms. On one estate 
- there are fifteen of an average depth of 200 feet, yielding water at the rate of 
2.2 cubic feet per second. Artesian water has been, if anything, rather dearer than 
_ canal water in California, but has the advantage of being at a higher temperature 
_ than snow-fed streams. 
In Santa Clara County, Cal.,there is an artesian tract yielding 2,000,000 gallons 
«every twenty-four hours, but the greatest supply from such sources is at Denver, 


3 —_ Colo., where a stream of 2,880,000 gallons per day is derived from eighty wells, which 
_ ‘range from 300 feet to 900 feetdeep. In sinking these the ‘ club-churn ” drills have 


At. 


Bat) been found cheaper and quicker than the diamond drill, sinking 45 feet in twelve 


- hours, as against 15 feet with the diamond drill, or 90 feet in twenty-four hours 


_—s a8 against 35 feet. When artesian water is used the wells are, where possible, put 
$75 down upon the highest part of the farm from which the water can be most easily distrib- 
uted; when the wateris raised by means of a windmill from an ordinary well, which is 
fe usually upon low ground, it is delivered intoalight wooden flume, which conveys it into 
__—_—_: areservoironsome commanding spot. In California, and especially at Florin, water is 
— __ raised from depths of 10 to 20 feetin a steady stream by means of windmills, one of which, 
va _asarule, can supply 2 to 3 acres of land with water. Further south the water is raised 
_ from more than twice this depth by the same means. In most cases the water is bored 
-. forand struck, but does not rise to the surface, the windmill being employed to lift it 
the extra distance. If water were found without boring at 10 feet deep irrigation for 
___ vines or lucern would be considered superfluous. The utilization of such small qnanti- 
_ _ ties of water as can be obtained by these means attest the value set upon any supply, 
- . however. minute. Though the streams of the West are considerable in number, they 
are small and far between in almost every district in which irrigation is necessary. 
There are most extensive areas without appreciable rainfall, without rivers, and 
a without springs. The irrigable area is narrow and widely distributed, occurring, 
_ ___ except in Colorado and Kansas, in comparatively small allotments. 

“op thee ae . IRRIGATION WORKS AND THEIR CONSTRUCTION. 


It is: next desirable to consider the means by which water is diverted and the 
-* methods of its application, so as to share any. knowledge which Americans possess In 


ia these directions. To comprehend the nature of their works it is desirable to bear in 
mind their history, for they have rarely been the result of one foreseen plan, but 
#e have, as a rule, been brought into their present condition piecemeal. It must be re- 


membered that they are not State works, and that in many cases they were not con- 
structed by companies or capitalists, but by the farmers themselves, either singly or 
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sometimes as much as two-thirds of a stream has been found below its bed, and con-_ 
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banded together. On the faith, perhaps, of a good season the settler had taken up 
Jand and after his crop was in had seea himself in danger of losing it, or else in sheer i 
desperation he had settled without expecting a rain-fall and determined to try the. i o8 
Mexican custom of flooding his fields. In either case his necessity has been the same, 
He must have water or be ruined. If it did not fall from the clouds he has asked 
himself why it should not prove as efficient if obtained from the nearest stream. 
With this pressure upon him he has not waited to inquire into his legal rights or 
seek for engineering skill or hold public meetings. He has hitched his team and with 
plow and spade run a rough ditch to the river bank. By eutting this through, and 

if necessary throwing up a slight wing-dam to turn the water in, he has been able to 

soak his fields, save his crop, and probably get half as much again as an ordinary 
yield. Stirred by this gain, and by a strong sense of successful self-reliance, he has 
made his work permanent. A neighbor has joined him in enlarging the ditch, and 
then shared in its benefits. Others have, been encouraged to face the same task, 
Where several were interested they have joined their forces, apportioned the work, 

and each carried out his share or paid for its being carried out tor him. By these 
means a great number of so-called works have been constructed, and, learning from 
them, the small capitalist and the large capitalist have followed suit, and have built — 
canals to supply water for use upon their own lands or upon lands which they wish 

to let or sell, or upon the lands of others to whom they intend to dispose of the water 

they have secured, 

These works have been built often without engineers, almost always without plans, | 
and their defects are patent. The weir head-gate or wing-dam, as the case may be, 
has been carried away several times, and has probably cost more to replace than a Vos 
substantial structure might have cost. Then the easiest courses for the ditches have 
been chosen, so that, instead of running on high land,-they have even followed old 
water-courses, and thus have commanded from the canal a much smaller area and ~ vs 
more imperfectly than they should have done. There have sometimes been no sur- eh 
veys, and as a consequence curves have been too sharp and grades too steep, 50 
that ditches gradually destroy themselves, cutting out their own banks and filling © 
in their beds. Or, perhaps, an opposite fault has been committed, and there has not 
been current enough to keep down the water weeds which spring up in the channel 
and choke it. | 

Then, again, the natural result of individual effort of this kind has been that sev-_ 
eral canals have been built where only one was necessary. For instance, there are 
five ditches supplying the Mussel Slough district, California, where one would CAITY: ey 
all the water with far less loss in the carriage. There are thirty-two canals taken 
out of the Kern River, where eight would bave been abundant; and at Fresno half 
a dozen where two would have sufficed.. What loss this involves may be estimated 
from a calculation of the State engineer, who, after a careful examination of two of ; 
these canals, finds that their combined stream could have been carried in one chan- we) 
nel at a saving of 20 per cent. of the water conveyed. The engineering defects of 
such works are palpable, and are not disputed or disguised. At the same time it - 
would be a mistake to condemn them out'of hand. At least they have served their 
purpose for a time—it may be wastefully, but the waste could not have been pre- 
vented. Crop after crop has been saved—the farmer has kept his land, has built his 
house, and cultivated his plot comfortably by their means. If he now possesses the as 
knowledge needed to irrigate and build ditches, and has the money in his pocket to en a 
able him to use his knowledge, he owes it all to these first rude efforts of his by which 
he put the water upon his fields cheaply and without delay. ad 

verywhere, howéver, engineering work is characterized by extreme simplicity 
wv. d economy; it is rarely massive and never ornamental. There is no attempt at 
finish, but only at efficiency. Water-works in the West are like railways, often 
made to pay for their own construction. At first just enough work is done to 
enable them to yield a return, and then additions are made from time to time, until 
at last they are bronght into a condition of stability. In places where it is cheaper ; ‘ 
to build a new weir or wing-dam of brush and sand every year than to pay in- — 
terest upon the sum required for a permanent structure the temporary work is inva- © 
riably resorted to. 

If is rare also that any work is built strongly enough to endure all contingencies. © 
The practice is to put up a weir that will stand in ordinary seasons, foreseeing that 
it will be swept away by the first of the heavy floods which oceur perigdically every © 
few years. ‘ 

There are many ingenious engineering devices for decreasing expenses, but this 
principle of risk to save interest governs all. American engineers know that these == 
works are not permanent when they build them. Asa rule they have the profes- 
sional dislike of building temporary works, and, not having to provide the funds, 
prefer structures that will prove a lasting credit to them; but shrewd capitalists 
have tested the principle in practice, and they find it pays to resort in many cases to : 
these slighter works. (0 APR See 
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oe Bi we SOME OF THE PRINCIPAL WORKS. 

. % Among th eillustrations of this combination of risk with very clever engineering 

Ber here are none better than those to be found at Bakersfield, where Mr. James, as 
_ engineer for Messrs. Haggin and Carr, has had a large fieid for the display of his 

‘ability. Timber is cheap in America, and California is favored with the redwood, 


_ employed by Mr. James upon his 250 miles of canal. His main gates cost from 
_ £40 to £60, while his head-gates, controlling a flow of 30 feet or 40 feet of water 
_ 8 or 4 feet deep, are erected for £600. A wooden weir in the Callaway Canal, 
costing only £2,600, is 700 feet long, can be put in place in a couple of hours, and 
is ingeniously arranged so that its superstructure is rapidly removable. Many of 


_. the contrivances employed on these ranches are well worthy of imitation wherever 


¢ ‘shallow streams are ‘to be dealt with in a level country. The combination of 
_ weir and bridge in the same wooden structure is another feature of these works 
__well worth the attention of local governing bodies, one of these, 360 feet long, 20 
DS feet wide, raising the water 5 feet, and reckoned to have a life of at least twenty 
_‘~years, being built for less than £2,000. 

_ - Inthe streams of southern California, which are of no great depth as a rule, brush- 
__work is generally used for weirs and dams, sometimes being loaded with sand-boxes 
‘or sand-bags or protected with fascines, loaded down with cobble-stones. Thus the 
me ‘San Joaquin and King’s River Canal, California, has such a wing-dam, 350 feet long, 
~ as has the Larimer and Weld Canal, Colorado, where the dam is 177 feet long and 5 


feet 8inches high. Examples of this class of construction on a great scale, though 
- not for irrigation, may be found in the Yuba and Bear Rivers, where two dams 
‘may be seen, one of them 8,900 feet long, and the other 5,875 feet long, ranging from 
_ 3 feet to 15 feet in height, and from 60 feet to 120 feet in width. Perhaps the largest 
_ . irrigation head-work in this style is that of the Eureka Canal, in Kansas, which is 1,500 
Ra _ feet long and 8 feet high, supported by a dike a mile long on the south side of the 


_ fiver, and diverting 5 feet of water through a cut in the banks of the Arkansas, 16 
feet deep, into a canal 28 feet broad at the bed and 80 miles in length. The dimen- 
___ sions of these works, together with the stability of such head-gates as that upon the 
_ 7% canal, Fresno, Cal., which is also a bridge of 100 feet long and 20 feet wide, 
and raises the water 5 feet at a cost of £1,000, and the ingenuity of the head-gate of 
4 _ the Chowchilla Canal, resting upon a quicksand, as described in the engineer’s re- 
port, are evidence enough of the ability which is displayed in many works. In 
th : simplicity of structure, erected for mining purposes, and now, in a few cases and on 
- asmall scale, utilized for irrigation as well as motive power. For the most subtsan- 
tial of all head-works, however, we must look to Colorado. 
There are some small stone weirs in the South, and some fine pieces of masonry work 
of great antiquity in Mexico, but none of these are liable to such enormous strain as is 
met with in the wild cafions of the Rocky Mountains. The South Platte Weir, for in- 
___ Btance, is i20 feet long from the cliff on the one side to its waste-gate of solid masonry, 
24 feet wide, on the other, raising the water14 feet by means of a frame-work of 12 by 
12 timbers bolted into the bed-rock, filled with stones and planked on the face with 6- 
inch boards. The apron extends 54 feet up-stream and 18 feet below the weir, the water 
having a perpendicularfall. The waste-gate and off-take are both protected by substan- 
tial ‘“booms” or ‘‘grids,” the latter 72 feet long, built of 12 by 12 timbers. ‘These 
admit the water through bars below the surface and protect the work from the trunks 
of trees, which are carried down with great force when the stream is high. These 
_ booms” are in frequent use in Colorado, and are worthy of note for application upon 
the many Australian streams in which heavy floods invariably whirl along with them 
‘great quantities of timber with a force that would destroy an unprotected structure 
__ asspeedily as a battering-ram. The weir across the North Poudre endures even fiercer 
floods, and is more massive in structure, stretching 160 feet across a rugged cation, 
from wall to wall in the form of an arch, bending up-stream, and composed of strong 
cribs filled with stones; it raises the water 26 feet into its flames. The lower face 
: consists of three steps pitched with stones, which are so keyed in each other that the 
pressure upon them only serves to wedge them more firmly in. As it has stood two 
or three severe floods without sustaining any damage it may be considered a success, 
more especially as though situated in an out-of-the-way district over 20 miles from 
_ the nearest station, and a mile up an almost inaccessible gorge, its cost was less than 
; 2,000. It was considered worthy of being made the chief subject of a special paper 
read before the Institution of Civil Engineers in London. ; 4 
__. Enough has been said here to indicate the character of the chief classes of head- 
-. works, of which there are a great variety in each State. The minor works, such as 
drops, gates, or regulators, are usually of wood, and of simple design. In the South 
Platte Canal a much superior gate may be seen, the off-take from the main canal 


ae being by means of an earthenware pipe set in stones, beyond which is the usual gate 
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northern California there are both dams and weirs, of great height and excellent | 


which is soft, easily worked, and yet durable; consequently it is almost wholly | 
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and a measuring weir. The head-gates, however, include but a small part of the | 
works undertaken in order. to secure a supply of water. There is a prevalent idea 
that in America the streams only require to be touched with a spade to pour them- 
selves upon the farmer’s sown lands. That such is not always the case in Colorado 
may be seen from the fact that the South Platte Weir referred to above, builfata = 
cost of £4,000, serves to raise the waters to the level of a tunnel 600 feet long, 20 feet — 
wide, and 12 feet high, hewn through the solid rock, at an outlay of £12,000, empty- 

ing its tide into a wooden flume 2,640 feet long, 28 feet wide, and 7 feet deep, which — 
cost nearly £20,000, and is supplemented further on by other wooden flumes along 
the 83 miles for which this artificial river has beén excavated across the plains. — j 
The North Poudre Canal has about a mile of wooden flumes, and three tunnels, : 
one of them 900 feet long, necessitating an outlay of £10,000 for its first mile . 
before it touches the open country, through which it flows for 50 miles. Nor is” 4 
expenditure of this character limited to great canals supplying large areas. The price hom 
that can be paid for water may be better understood by noting what the outlay is a 
upon small areas. iba as 7 

At Pasadena, where there are but 1,500 acres to supply, the water is carried from ' 
the weir by a flume 700 feet long into an iron pipe 3 miles long, from 13 inches to 11 ‘ 
inches in diameter, to a reservoir with a capacity of 3,000,000 gallons, party rock- . 

walled and partly cemented. From this another iron pipe conveys it to the land to 
be irrigated, while a lower portion is supplied from another source by a pump throw- 
ing 30,000 gallons an hour into another 500,000-galion reservoir, from which it is dis- — | 
tributed by a mile and a half more of iron piping. The total cost of these works is : 
given as £8,000. The Lake Vineyard Company to the east have a concrete ditch a} 
17,000 feet long and a quantity of iron piping simply to water their own vines. The 
supply to the neighboring colony of Anaheim is carried in a flume 6,970 feet in length, 
At Redlands there are 6 miles of iron piping 1 foot in diameter, carrying 5 cubic feet 
of water per second from the weir to the 2,400 acres which it is intended to irrigate, = 
upon which there are stand-pipes and iron measuring weirs to every allotment. At — 7 
Ontario, with its 8,000 acres, the arrangements are equally perfect, a large portion of 
its supply being obtained by a tunnel nearly 3,000 feet long, upon which £10,000 have 
been spent. An illustration of another class of water-works on a great scalemay be 
seen among the mountains of Nevada, where there are wooden flumes from 50 to 80 — 
miles in length, down which sawn timber is floated from the forests among the hills. 
The distance which great streams of water have to be carried before they can be 
utilized may be judged from a few illustrations. ae 

The Dodge City Canal, Kansas, is 90 miles long and 50 feet wide; the San Joaquin 
and King’s River Canal, California, 78 miles long and 68 feet wide; the South Platte, — 
Colorado, is to stretch 160 miles when completed; while the Great Eastern, Kan- 
sas; the 76 Canal, Fresno, Cal.; the Larimer and Weld, Colorado; the Arizona 
Canal, Arizona, all range from 40 to 60 miles in length, with a breadth of over 30 
feet. In considering the length of these canals, it should be remembered that some 
of them have been carried much farther than the natural circumstances required, 
passing irrigable lands in their course. just as rich as those they reach beyond, ~ 
but which are unsupplied because they do not belong to the proprietor of the 
ditch. The area of irrigable land under canals of these dimensions amounts | 
often to from 50,000 acres to 250,000 acres each, but from none as yet is more 
than the smaller quantity under cultivation. In Utah, settlements have been 
abandoned because they were located too far from the streams supplying them. The 
higher up-stream an off-take of a canal is, and the shorter the distance water is Car- 
ried to land, the less the loss by soakage. The more favorably situated flats, however, 
usually lie farther down-stream, and as these are always the first to be irrigated it be- 
comes necessary for the later settler to take up higher ground, to water which he 
must go farther up the river. There is thus a tendency for the canals to become— 
longer as the country is taken up. It is unnecessary to describe their construction, 
for they are merely ditches of sizes and grades varying according to the soil in which ~ 
they are cut and the water they have to carry, which is from 1 cubic foot to 2,000 cubic 
feet per second. The average cost of a 30-foot canal is reckoned in ordinary country 
at from £200 to £300 per mile by Colorado engineers. The average grades chosen are 
from 1 to 3 feet per mile; the banks, in most places, being on the slope of 4 or 5 to 1, 
The breadth is adjusted so as to equalize the discharge, being greatest where the 
grade is least. 

The amount of money which private persons have invested in these works shows 
that the prospects of profit are tempting. The San Joaquin Canal represents in direct 
and indirect outlay £260,000; the Dodge City, £160,000; the South Platte, £150,000 ; 
the Arizona, £100,000; the North Poudre, £50,000, and the City Ditch, at Salt Lake, 
£45,000. Several of these are built by companies which have other canals of consid- 
erable size and land purchases made in connection with them, in which even larger 
sums are sunk. ‘I'wo companies in Colorado control between them nearly 500 miles 
of main canals, which, together with the land they were constructed to water, rep- 
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resent an outlay of more than half a million sterling. As far as can be judged 

_ there are no apprehensions entertained as to the future of such investments; their 
. proprietors appear satisfied with their returns up to the present time, and not unwill- 
_ ing to enter upon extensions of their existing enterprises, Still the figures, even 
* Ag now, should make it plain that irrigation in America is not the simple matter it has 
e: paere enpposed, but one that taxes the capital and enterprise of even a speculative 
people. 
eee THE PRINCIPAL IRRIGATION RESERVOIRS. 











Next to head-works, the most important feature is the provision of storage, by means 

_ of which the surplus of winter rains or spring floods may be retained for use in time of 
_ need. The surveys made in California and Colorado so far have discovered many nat- 
iq ural depressions of no great extent, but still valuable in connection with irrigation 
_ schemes. In Los Angeles County are to be found a number of reservoirs already built, 
_ some of them cemented; others, such as those of the Lake Vineyard Association, com- 
posed of the natural soil. Most of these are small, the largest containing 21,000,000 
gallons. The cost of excavation here was from 7s, 6d. to 12s. 6d. per thousand cubic 
feet of storage. In New Mexico, by means of a series of earthen dams, one fariner 
___ has created seven reservoirs, from which he can command, witha reserve supply, some 
2,000 acres of his estate. In Colorado the mountainous character of the country has 
_.« been favorable to the construction of similar works, the State engineer recording a 
number of them at 6 feet to 35 feet deep and 10 acres to 500 acres in extent. The 
largest is that in connection with the Big Thompson Canal, which covers 427.35 acres 
_. to a depth of 35.8 feet, of which 21.8 feet is available, and is expected to water 
12,000 acres. A chain of such reservoirs is being added to the North Poudre works 
___—~previously referred to. But by far the greatest of these reservoirs is situated in the 
4 _ Bear Valley above Riverside and Redlands, Cal., where, by means of a wall of 
masonry 300 feet long and 60 feet high, 8,000,000,000 gallons, or more than the con- 
} tents of the Yan Yean when full, are preserved, owing to exceptional natural advan- 
; tages, at a cost of £12,000. This will give a continuous stream of 150 cubie feet per 
- second for 100 days, which, on the scale of supply adopted at Redlands, should water 
_. at least 50,000 acres. A still larger reservoir is projected in southeastern Colorado, 
_ where water sufficient to supply 100,000 acres is to be stored, in connection with a 
ue _ canal 80 feet wide, 7 feet deep, and capable, with the reservoir, of irrigating twice 
- that area. 


TET CONSTRUCTION IMPLEMENTS. 


_ The implements themselves are various, and a considerable portion of the saving is 
made in the knowledge when to use one and when to replace it by another. To begin 
with the simplest kind of construction, that of field ditching, the farmer does this, as a 


rule, with his plow, with which he can easily run a ditch of a few inches capacity across 
the field. If heintends to widen it while keeping it shallow he employs the ditch plow, 
x _which consists of a blade suspended behind the share so as to push the earth which it 
“of cuts to one side. In many soils this is found to be an invaluable implement. When 
____the work is more roughly done, what is known as a V scraper is brought into play. 
_ This varies from a mere log of wood with a couple of old spade heads nailed in front, 
forming a sharp prow, which is its rudest form, toa triangle some 6 feet wide at its 
-. wooden base, from which proceed two long iron blades forming the acute angle. 
i Its use is always the same. It is drawn by horses and steadied by the driver’s weight, 
‘go as to push the earth outward from a simple plow furrow or series of furrows, and 
wie thus form a ditch. When this is over 6 feet in width a ‘‘side-wiper” is generally 
substituted, which is a long iron blade, lowered from a frame which rests upon four 
__ wheels, so that when drawn by a powerful team it slants the plowed soil to one side. 


- Inlight soils and for large ditches an elaborate machine is used, which not only 
_»- plows the earth but takes it up and shoots it out upon the banks a distance of 10 
_ or 12 feet, to either side, at the rate of from 600 to 1,000 cubic yards per day. 

- But the implement most in use for operations of any extent is the iron ‘‘ scraper,” 


-__ which is found in many forms, sometimes runs sledgewise, sometimes upon wheels, 
ee apd ingeniously fitted so as to be tilted without effort. For a long pull wheels are 


considered best, and for steep banks runners bave the preference, but scoops are pre- 
ferred without either for sandy soil. The kind of soil to be moved and worked upon 
and the length of haul are always taken into account in determining the class of 
scoop used. In constructing a deep canal a haul of 1 foot upward is reckoned the 
equivalent of 50 feet on the level, and with an experienced driver and a team or 

_ two of horses or mules a scoop is expected to remove from 80 to 120 yards per day. 

4 Sometimes in railway work one man is told off to every four teams to fill the scoops, 
but in the majority of cases the driver does this himself. There is another implement 
known as the buck scraper, which for ordinary farming use in light soils and in prac- 
 ticed hands accomplishes remarkable results. It consists of a strong piece of 2-inch 
timber, from 6 feet to 9 feet long and 1 foot 3 inches high, with a 6-inch steel plate 
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along its face projecting 2 inches below its lower edge, and is strengthed with cross- 
pieces at the back, where there is a projecting arm, upon which the driver stands.  . 
Like the ordinary scraper, it is also found on wheels and runners and in many pat- __ 
terns, and is drawn by a pair of horses. Instead of taking up the earth as the scoop — os 
does, it pushes the soil before it, and when under good command does such work as 
check-making, ditch excavating, or field leveling, in sandy soils, with marvelous — 
rapidity. Work with the scoop costs, as a rule from 4d. to 6d. per cubic yard 3 When. 9 
the cost reaches 9d. it is considered time to set it aside. . ; is 4 
_ With the buck scraper work has been done in favorable localities as low as 2d, and - q 
even a penny, per cubic yard; and it is astonishing to note the number of uses to — t 
which this simple implement is successfully applied. Where the leveling of fieldsis d 
F 
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difficult a machine is sometimes used which cuts off thetops of mounds or ridges and | 
drops the stuffin the first hollow over which it passes. The windmills for raising water a 
from wells have been already alluded to as have the boring machines at Denver. — 
Where the water is to be raised from a running stream a wheel is employed turned by 

the current, raising little bucketsful and pouring them into a wooden flume from 12 

feet to 20 feet high. Many little contrivances, such as a movable iron grate or “ ta- 
pon,” for diverting water at any point from field ditches, and shaped like arailway 
disk, are to be met with. * te 


DISTRIBUTION BY PIPES. | ee 


In this connection it may be well to notice the variety of pipes employed for water 
supply and likely to be more employed as water becomes scarcer and fruit raising in-— . 
creases. Where suitable material is at hand it is not uncommon to find ditches,asat- 
Lugonia, Cal., roughly paved for 6 or 7 miles, thus saving one-third of the water PrO-" A7Gu 

viously lost in this distance. Again, the South Fork ditch, from the Santa Anay 1830 Ti 
made in a similar way, by neatly fitting cobblestones together, and with an equally 
satisfactory result. Near Passadena, as already mentioned, there is a concrete ditch ; 
more than 5 miles in length. This mode of ditching, however, is not always possible, 
and where such an outlay can be faced it is generally advisabie to use pipes. The io 
greater profits realized from fruit-growing encourage such an expenditure, by means 3 
of which a very small stream can be made to cover a comparatively large area. i 

Pipes can either be employed to bring water to land upon which it is to be used or — ‘ 
they can also be carried on so as to distribute the supply throughout the cultivated area, | 
This latter process, known as subirrigation, will be described at a later stage. When 


it is practiced a siinple machine is generally used, by means of which a cement pipe is — 4 
made in the ground and in position, thus saving the risk of transportation and some mere 
cost of labor. The scale on which this has been attempted is not as yet sufficient to 144 


demonstrate its universal efficiency. For main channels a concrete pipe, cheaper than | 
earthenware piping, is largely in use in the ‘‘colonies” of southern California, as at Sag 


Ontario and Pasadena, where it has proved durable and serviceable under low pressure, 
In the San Demas Cafion there are 3 miles of this pipe, 5 inches in interior diameter, = 
carried along the face of a cliff. Its most formidable rivals have been a riveted and — cay 


: 
asphalted pipe and a light laminated pipe, both of wrought iron, the latter made Dy La 
telescoping one sheet-iron pipe into another when submerged in asphalt and tar,and 
thus filling up the small space between them with the mixture. As a 4-inch pipe of © 
this pattern is supplied for practically the same price as that in cement,andhasproved —_— 
itself capable of withstanding great pressure, the preference, on the whole, appearsto 
be given to the iron. Where it is found, as in Utah, that a ditch 3 feet deep, which <3 
is 20 feet wide for the first 23 miles of its course, can in the next 2 miles carry allthat © 

is left of its stream in a width of 12 feet, it becomes plain that where water is valu- 
able there is a fair margin to pay for piping. Net eer at 


- 
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METHODS OF IRRIGATION. ; Sa 


Flooding.—The earliest, easiest, simplest, and cheapest method of irrigation is by 
flooding. The water is then directed so as to cover the whole area under cultivation — 
to a depth varying according to the crop and the quality of the soil. This plan is the rg 
most wasteful of water, but can not be avoided in the cultivation of cereals. The only soe 
work it involves in the field is that necessary to permit an even flow of water. With | 
a regular slope this work is sometimés trifling, but as a rule some preliminary outlay 
is required for leveling inequalities, or else providing for the equal distribution of 
the stream from points of vantage. When the fall is slight, shallow ditches are run 
in Colorado from 50 feet to 100 feet apart in the direction of the fall; whentheland ~~ 
is steeper they are carried diagonally to the slope or are made to wind around itjand 
from these, by throwing up little dams from point to point, the whole field is imex- 
pensively flooded. When the fall is still greater and the surface irregular ridges are — 
thrown up along the contour lines of the land, marking it off into plots called ‘‘ checks,” 
on the whole of the interior of which water will readily and rapidly reach an equal 
depth. When one plot is covered the check is broken and the watier admitted so as) 
in the same way to cover the next plot. se 
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+] he ridges or “levees” must have rounded crests and easy slopes, or else tiey in- 
erfere with the use of farming machinery, such as the stripper. By means of diagonal | 
_ furrows and checks remarkable results are obtained, even in very broken country. By 
* their means it is claimed that in Colorado one man can irrigate 25 acres per day. Where 
‘ thecks have not been used upon ground with an acute incline, the water has soon worn. 
deep channels through it, utterly ruining it for agricultural purposes ; or again, where 
the water has been allowed to flow too freely the consequence has been that all the fer- 
i _tilizing elements of the soil have been washed away. In flooding the aim is, therefore, 
he to put no more water upon the land than it will at once and equally absorb or can 
| part with without creating a current sufficient to carry off sediment. The neglect of 
__ these precautions has caused the abandonment of several settlements made in Utah — 
_ before the art of irrigation was properly understood. 
a 4 In southern California checks are employed even more successfully than in Colo- 
_ rado, the levees being built by buckscrapers, so as to prepare large areas for crop at 
tae d. per cubic yard of material moved, or 68. per acre. _ 
Ben; The lands there are not so rollin g asin the northern uplands, where the average cost 
__ of preparing land for irrigation is from 8s. to 16s. per acre. As much higher estimates 
have been given in Victoria, it should be noted that the higher price is for country 
‘more difficult than the average of our northern plains. It would be possible, by grad- 
ing and terracing, to water very steep slopes, but the labor would not be paid for by 
_ any cereals that could be raised. Both the depth and number of floodings are varied 
according to soil and crop. With a clay soil the waterings are light and frequent, 
while with a sandier quality they are heavier and rarer. Much, too, depends upon the 
_ distance and nature of the subsoil. ‘There is considerable uncertainty with regard to 
_ the measurements given for flooding. It is sometimes placed as low as wiil give a depth 
of 2 or 3 inches, and at other times as high as from 5 inches to 10 inches at a single 
watering. There are cases in which as many feet have been used. ‘The number of 
-waterings is best determined by the crop itself, and the most skillful irrigators are 
those who study its needs and take care to supply them without giving an exeess of 
water. The quantity used alters, therefore, from season to season, so that only an 
average can be given. 
~~. In Colorado, where water is used more lavishly than in any other State, some good 
judges have agreed that an average of 14 inches should be ample, and this is certainly 
not too low. Where the soil is liable to become hard and will refain moisture, wheatis 
_ often grown with two floodings, one before the ground is plowed, and the other when 
itisapproaching the ear. Whentwo waterings are given after sowing, one is when the 
~ wheat commences to ‘‘ tiller,” and the other when it reaches the milky stage. Where. 
_ itrigation does not precede the plowing, it is postponed as long after the appearance of 
_ thecrop as possible. Sometimes wheat has three or even as many as four floodings; but 
this is unusual, as overwatering occasions ‘‘rust.” Experience shows that it is easy to 
' exceed the quantity required by the crop, and that every excess is injurious, Ex- 
-travagance is the common fault, so much so that the most successful irrigators are 
- invariably those who use the least water. The less water, indeed, with which grain 
_ can be brought to maturity the finer tho yield. 
_ Furrows.—Peas and potatoes are not irrigated by flooding, but from furrows 4 feet 
(0 10 feet apart, and this is found the more economical and more successful system for 
vines and fruit trees. 
~~ Under the flooding system, the ground, if not protected from the sun, cakes quickly. 
- When the water is run down furrows drawn by a plow between the plants, this cak-. _ 
ing is avoided, and the water soaks quietly to the roots, When flooding was prac- 
-_ ticed in orchards it was found to bring the roots to the surface and enfeeble the trees, 
_sothat they needed frequent waterings. Sometimes the furrows feed asmall hole at 
the foot of the tree, from which the water soaks slowly in. When this is done mulch- 
‘ing is found desirable over the hole to reduce the loss by evaporation. The general 
rule is to protect the trees by small ridges, so that the water does not affect the sur- 
face within 3 or 4 feet of them. The simple furrow, however, is most generally in 
use. Oranges are watered three or at most four times in summer ; vines, once, twice, 
or often not at all after the first year or two; and other fruits according to the ca- 
ee Reece of the owner, the necessities of the season, and the nature of the soil, one to four 
eee times. It is impossible to be more exact. Aneven greater difference, comparatively 
Ms Foe a0 the quantity of water used, obtains in the furrow irrigation of fruit trees and vines 
es. than. has been noted in regard to cereals, To such an extent does this prevail, that 
not only do districts differ, but, of two neighbors who cultivate the same fruits in con- | 
__ tiguous orchards, having exactly the same slope and soil, one will use twice or thrice 


~. as much water as the other. Judging as far as possible from conflicting testimonies, 

the cardinal principle appears to be just the same. To attain the best results the 
__ trees must be carefully watched, and supplied with only just enough water to keep 
them in a vigorously healthy condition. 


__ Another all-important principle, as to which there is no question, and which is testi- 
- fied to on every hand, is that the more thoroughly the soil is cultivated the less water 
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it demands—a truth based partly, no doubt, upon the fact that the evaporation from = 
hard, unbroken soil ismore rapid than from tilled ground, which retains the more thor- 
oughly distributed moisture for a longer period. For the irrigation of cereals, works 
are required on a larger scale proportionately than for fruit ; because in the first case the 
water is demanded in greater quantities at particular times, while in the latter the sup- 
ply can be more evenly distributed throughout the year, though of course the irrigating 
season with both is much the same. In the Northern States irrigation is limited to a 
hundred days, while in the South it can be employed at discretion all the year round, 
In both regions winter and autumn irrigations are growing steadily in favor. Land : 
which receives its soaking then needs less in summer, and is found in better condi- 
tion for plowing. It is argued that moisture is more naturally absorbed in that sea- 
son and with greater benefit. Everywhere the verdict of the experienced is that too 
much water is being used, and the outcry against oversaturation in summer is but — 
one of its forms. 

Sub-irrigation.—Irrigation beneath the surface, if not excessive, is considered the 
most pertect method of supplying water to vegetable life, and it has been the aim of 
many to devise a scheme by which this can be done with the greatest economy. The 
idea is to replace soakage from above, by either flooding or furrows, with what is 
called ‘‘seepage;” that is, subterranean and lateral soakage, which, to be perfect, i: 
should not wet the surface. The one advantage possessed by surface over sub-irriga- 
tion is that, when carefully managed, irrigation by soakage is a perennial source of 
fertilization, on account of the quantity of deposit which is obtained with the water 
from most streams in certain seasons. Irrigation by seepage can not produce this 
beneficial effect, but it can avoid the dangers of excessive saturation or surface cak- 
ing, or of washing out the richer elements of the soil, as well as accomplish an enor- 
mous saving in the water used. Two difficulties have presented themselves to its 
complete success. -The first of these is the tendency of the apertures in the pipes to 
become choked by the roots, which tend to form a mat about it. The main difficulty, 
however, so far rather feared than experienced, is that the constant seepage of water Biles 
would have such a solidifying effect upon the soil, closing its pores and converting it Ay 
into an almost impenetrable mass, that it would become necessary, after some years, aes 
to break it up to a considerable depth by cultivation. Of this itis too early topro- 
nounce, but it certainly appears that sub-irrigation is the hope of most intelligent 
irrigators, because it promises a great economy of water, and the most direct appli- . 
cation of it to the thirsty tree that it is possible to devise. The average cost of mak- 4 
ing and laying pipes for sub-irrigation is given by an authority at £* per acre, a sum 
which the owners of land under intense culture could afford to pay. & 

Open ditches arc wasteful.—The present practice is the most wasteful that could be 
devised. 'lhere is waste along all the miles of open canals, both main and secondary, 
with a consequent loss to the owers of from 25 per cent. to 50 per cent. of the stream 
they take in. Sometimes it is even greater, a canal in the San Joaquin Valley, which 
took in 90 cubic feet per second at its head, only delivering 14 cubic feet per second on 
the farms 28 miles away. Where the canal owner’s loss ends, that of the farmer be- 
gins. He loses all along his laterals tapping the secondary canal; allalong his sub- 
laterals intersecting his farm, and again, all that is not absorbed ‘by the crop over 
which he pours his periodic flood; besides which has to be added the loss from evap- 
oration. As a matter of fact, therefore, he only receives the benefit of a very small 
proportion of what he pays for. Some put the loss of farmer and canal proprietor 
together as high as nine-tenths of the water diverted ; others at three-fourths, 
-and itis rarely calculated at less than the latter figure. There is certainly ample — 
room for saving at every turn. In Utah, asin Italy, another economy is effected by 
requiring those entitled to water to take it at night as well as by day, so that instead 
of the supply running to waste for eight to ten hours out of the twenty-four, the whole 
capacity of the ditch is utilized every minute during the irrigating season. This ‘i 
custom has the further advantage that the water is thought to act more favorably 
upon the soil by night than if it were under the burning rays of thesun. Themanual ~ 
labor or skill required for controlling water is not great, and it calls for patience and 
attention rather than activity. To see the irrigator, spade in hand, engaged ina ~ 
leisurely way, directing the stream gushing from his ditch, it would scarcely be sus- — 
pected that upon so unimpressive a proceeding the whole future of the orchard in : 
which he is engaged entirely depended. There seems an incompatibility between 
causes and effects which asserts itself in many ways, so that it becomes an effort to” 
realize that the rude ditches which wind their rugged banks across trim fields or — 
among regular rows of vines or orange-trees, are actually the generous source from 
which all the profusion of foliage and fruit is being invisibly fed. 





FERTILIZATION BY IRRIGATION.. 


Part of this incompatibility no doubt arises from the fact that there is something more 
than water conveyed in canals, and that this something more is extremely valuable, 
though usually left out of the calculation. Waterofitselfcan work wonders, but when , 
allied with sediment, which in nine casesoutof ten appears to consist eitherofdecayed 
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_ vegetable matter or to contain elements that replenish the soils by which it is absorbed 
_ the results become multiplied. In France the practice of pouring large bodies of water 
_ heavily charged with sediment upon inferior lands for the purpose of reclaimin g anden- 
_ riching them is extensively adopted. This is not systematically attempted to the same 
extent in America, though the sandy sage-brush lands of Utah and Nevada have been 
_ __ turned into rich meadows in the same way ; but it is generally recognized that where 
__ irrigation is so controlled as to admit of just as much water being placed upon the land 
_ asit can drink at a draught, without allowing it either to stand or run away, then the 
_ consequence is invariably a maintained or an increased production. Not only is the 
_ erop secured, but whether it be grain, root crop, or fruit, the yield is often ‘largely 
_ enhanced so as to reach, in arid regions or upon poor soils, a yield equal to that ob- 
tained upon fertile lands enjoying a plentiful rain-fall. Farmers’ estimates of what 
_ this gain actually is differ considerably, ranging from 30 to100 per cent. That there 
_ isa gain, and a great gain in many instances, no one thinks of disputing, though 
there may be some looseness in the figures quoted concerning it. There seem to be 
no products of which the crop may not be increased by irrigation, and there are none 
that will not suffer from over-irrigation. The richest silty water, instead of having 
a fertilizing iniluence, will be fatal if allowed either to stagnate or to rush too rap- 
idly through a field. But with this danger provided against, irrigation may mean 
fertilization to such an extent as to render any further artificial enrichment of the 
_ soilunnecessary. In most parts of the West this has been the only fertilization which 
has maintained land under years of cropping. 
4 
& inne “ IRRIGATION DRAINAGE. 
_ Asa matter of fact there are no drainage works worthy of the name in America, the 
farmer having quietly left the water to settle this problem for itself. Water is always 
_yaluable in these regions, and what one farmer allows to flow by another is only too 
eager to acquire. Canal proprietors have not found any necessity to spend money in 
_ making provision for the surplus water which passes their area of supply, as it is gen- 
erally extremely easy to let it find its way into the natural water-courses which run at 
lower levels than the artificial stream. How to get water is the one question of im- 
portance; how to get ridof it has been found in nineteen cases out of twenty only too 
easy. With a deep subsoil or a good fall it seems as if drainage may always be unnec- © 
_ essary, and these are conditions very frequently met with. There are, however, lands 
4 _  ¢omparatively level in which, sooner or later, it will be required; and there are one or 
ae two loealities in which the need of drainage-works is rapidly becoming an imperative 
necessity. Among these by far the most striking illustration is furnished at Fresno, 





hs 


mae Cal., adistrict in which the same facts are also extremely valuable as indicating the 
___ change in character of an arid plain submitted to years of extravagant irrigation. » 
Fifteen years ago its sandy soil, sparsely covered by struggling herbage, grassless 
a _ and treeless for scores of square miles, maintained only a few herds of cattle. There 
__-was no sign of cultivation within its borders; water could only be obtained by sink- 
ing from 40 feet to 80 feet, and the rain-fall was both irregular and insufficient, The 
ts King River, which was its one available stream, sometimes carried no more than 500 
ay cubic feet per second, and when the first ‘‘colony” was established it was stoutly 
-_ - thaintained that the whole of its waters would not suffice to supply this little plot 
- -—«-marked out in the midst of the wild. 

For some time—indeed, even after the canal to supply this colony had been con- 
_ __ structed—so rapidly did the open ditch absorb the intake that it was thought that 
the water would never reach the settlement at all. Week by week the tiny thread 


of fluid trickled and wound its way along; at last, it entered the fields prepared for it, 
and, the flow steadily strengthening, crept farther and farther on, feeding an ever- 
- widening district, until to-day there are fifteen canals drawing their waters from 
this river, irrigating 55,000 acres of land, which form a chain of settlement all around 
the central Californian colony, and extending 16 miles beyond it. Water can now 
be struck anywhere across the whole plain at 10 feet, and often at 6 feet. The seep- 
age from the canals has been great indeed, for it seems to have filled the whole sub- 
_ soil, which has sucked it up like a sponge until it can hold no more. One important 
_—s Gonsequence is, that irrigation by flooding or furrows is being abandoned at Fresno, 
as the irrigation by seepage maintains a constant supply within easy reach of the 
ts roots of vines and trees. 
iy The once arid region has become thoroughly moistened. Where till lately the con- 
A tention for water was keen and ceaseless, one hears now of suits against canals on ac- 
count of their supersaturation of adjoining vineyards. Nor is this to be wondered at, 
seeing that in the midst of the once parched plain there are now patches of artificial 
morass created, as in the Poudre Valley, Colorado, by over-irrigation, and continued — 
for want of drainage. For in Fresno, and Fresno alone, has drainage become a 
vital question. The largest vineyard in the district, that of Mr. Barton, has not 
been watered for two years, and the enterprising proprietor has actually ex- 
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cavated ditches around his property so as to drain.it, to a depth of 6 feet. The 
Kisen vineyard close by, one of the oldest and best known in the district, is now | 
involved in a suit which its proprietor is bringing in self-defense against the camal = 
proprietors for flooding his land. It is not only excess in flooding that has tobe 
avoided, but excess of seepage, which is just as bad. Not only is the creation of 
a morass on the surface fatal, but the morass condition below is proportionately 
injurious. Roots, of course, will not penetrate below the perpetual water line, and = 
thus, if the water rises in the soil the depth from which they draw their nourishmen& =~ 
is liable to be-greatly diminished. PO ame 
It has been suggested that if the pipe method of subirrigation were adopted the same 

pipes might be made available for drainage. If this could be accomplished without 
materially increasing the cost it should contain a solution of the difficulty inafew 
cases, but, as a rule, where drainage is needed subirrigation in any season would be — 
superfluous if not injurious. A remarkable evidence of the rate of seepage in sandy : 
soils is notable in the Fresno district, and that is two little ditches, a foot or so apart, 
each of them carrying a swift stream of water, which is soaking though thebankofa = 
small canal, and which they divert from the field beyond. A few ditches of this de-- 
scription compose the whole of the drainage work yet done in western America. Even 
here the drainage problem does not appear to threaten the requirement of worksamy = 
more expensive than those already in use, and, except in localities as peculiarly situ- 


ms, 


ated as Fresno, it isimprobable that any outlay to provide them will be needed, at all oS k 
events for many years to come. «) Stata ee 
. eA 

CAPILLARY ATTRACTION OF WATER. Nae Sts: ‘ 


For a complete comprehension of these facts, however, it is necessary to read them 
by the light of a knowledge of a peculiar property possessed by many soils, and which = " 
forms a most important factor in all calculations as to the limits-of irrigation. Ithas 
been found by experiment in California that water rises rapidly incoarse, sandy soils, = 
bett only to a moderate height; while in finer soils, whether clayey or of a silty for- ” 
mation, the rise is slower but higher. So that in a few weeks or months, as the case 
may be, the water attains twice or thrice the height that it climbs toin the former, 
This has been said to be accomplished by means of a ‘‘ capillary attraction,” in which = 
heat may, perhaps, be an important agent, seeing that the phenomenon is not ob- — 
served in Colorado to anything like the same extent as in the California slope, and 


presents the result of experiments made upon different soils to test their capacity mm 
this direction. A consideration of these results points to the superior value in suit- 
able soils of subirrigation, or irrigation by seepage from below, over all methods of ——  — 


surface application, because it is thus possible to avoid caking the soiland lossby 
evaporation. *! eric 
4 + ke 


EXTENSION OF THE IRRIGATING AREA. 


Taking together the facts as to seepage of water from rivers or ditches, and those 
relating tothe rising of water by means of what is calleed capillary attraction, one igs 
furnished with the key to the gradual diminution of the water necessary for irriga- 
tion of the same land, which has been noted in almost every part of the West. In 
Colorado alone, in situations like that of Greeley, upona deep porous soil, with arapid 
falland quick drainage, as much water is said to be used to-day asin the initiation = 
of the practice of artificial watering twelve years ago. Everywhere else the verdict | 
of experience is that the water goes farther every. year. i te Seas 

The 1anch-owner, who doubted if his spring or brook would suffice for 20 acres, ex- 
tends the area of his cultivation bit by bit until it reaches 80 or 100 acres, and he still = 
has some to spare. 2 te ty Nea 

Bishop Musser, of Salt Lake, who has made an especial study of irrigation in Utah = 
and abroad, states that when the city was first founded there was only water enough Cy 
from a particular source for 800 or 900 acres, while now the same amount suppliesmore = 
than 5,000 acres. In another Mormon settlement, named Bountiful, where at first it was’ 
supposed that only a few families could be placed on account of the smallness of the 
stream of water available for irrigation, there are now between 4,000 and 5,000 peo- 
ple, all maintained by means of the same supply. The whole of Utah hasbeen peopled =~ 
and all its cultivation based upon little driblets of water inthisway. Yetthesandy 
aridity, which is absolutely worthless without water, may be soon over-wet, and it is) ~) 
found that where a piece of ground is fed by good seepage to irrigate it as well kills 
the crop. Here, as at Fresno, Riverside, Mussel Slough, and in Tulare County, Cal., 
maybe seen farms and vineyards up to 160 acres in size irrigated solely by seepage 


from ditches which run along the upper edges of their fields. ty 
The distance that water will penetrate, even without any discoverable dip in the Rint 
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land, has been partially indicated by experiments in subirrigation, when the pipes — 
and orifices, though 50 feet apart, have saturated the whole soil between them. With Me 
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1 in the country the seepage extends for far greater distances, and, curiously 
gh, an instance is reported in the San Joaquin Valley where, upon the construc- 
n of a canal, a well a mile or two on the upper side increased several feet in depth 
ifter the canal had been some time running. 
_ Another most instructive fact is that as the water supplied diminishes the crops tend 
to increase. They now raise more grain in Utah with half the water than they did 
when they concentrated double the supply upon a smaller area. For the first year 
_ or so of irrigation the soil becomes soppy, but afterwards, while seeming drier, it is not 
nearly so thirsty ; when it isvery shallow flooding ceases and seepage alone is relied 
upon. Irrigation is said to close the pores of the soil with an infiltration of rich, 
Ng lie, silt, so that it absorbs more slowly and retains what is absorbed much 
(hs 'y? ger. ; 
i _ Under good cultivation the soil thus enriched becomes far more fruitful than it orig- 
inally was; but too much water makes the land cold, and eventually turns it into a 
quagmire. When soakage, as from flooding, is accompanied by soakage upwards by 
“capillary attraction,” the consequence in California is the formation of what is 
_ termed “hard-pan,” an impenetrable layer which resists the entrance of roots and 
_ yields them no nourishment. Where this is feared flooding is suspended and the sub- 
_ terranean supply depended upon. Such is the rapidity with which roots push for 
| water, even where moisture can be found, 15 or 20 feet from the surface, no flooding 
- is needed after the first year or two. The roots of vines have been known to pene- 
2 “4 ‘trate nearly 30 feet in a little over three years, while even lucerne roots travel 15 or 
» 20 feet downwards to moisture. But the catalogue of facts, proving in a variety of 
ways the injurious effects of over-irrigation, and the marvelous results to be accom- 
plished in time by small streams of water, might be multiplied indefinitely. 
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\ age. THE DUTY OF WATER AND ITS CONDITIONS. 


a 
A preliminary doubt as to water measurements has to be taken into account, for 
until recently different standards have been in use; and still there is, even in flour- 
ishing districts, the greatest laxity in applying what standards they have. In Los 
' Angeles, for instance, the zanjero, or water-master, has relied solely upon his eye to 
ea judge of the stream a farmer was entitled to receive; and though practice no doubt 
had enabied him to allot something like an equal share to each person concerned, it 
is plain that any attempt to define the quantity in recognized measures could only 
be an uncertain approximation. In every State the use of water for mining purposes 
has preceded or, in the first instance, overshadowed that for irrigation; and, conse- 
quently, what estimates have been made in the past have been expressed in ‘‘ miners’ 
~ inches.” ‘This was supposed to define the quantity of water flowing through an 
aperture an inch square, but, as in some parts the pressure adopted was that of a 
~ 4-inch head, while in other places the head was 6 inches, there was evidently abund- 
ant room for variation, even in the determination of the capacity of a single inch. 
When, again, a number of inches came to be measured at once it became possible 
either to adopt an aperture 1 inch high and the specified nnmber of inches in length, 
orto take the square of the whole number of inches as giving the dimensions of the 
orifice, in which case, again, there was another great cause of variation. The State 
engineer of Colorado has calculated that the miner’s inch in that State has been .026 
- enbic feet, or, roughly speaking, a fortieth ef a cubic foot; and this is now generally 
adopted asits equivalent, though, as a matter of fact, in more southerly States, where 
_ water has been scarce, the miner’s inch has only meant one-fiftieth of a cubic foot. 
Taking into account this initial cause of confusion in the measurement of water, we 
next find that the quantity of land which any given unit of water will irrigate is gov- 
~_ erned, first, by the kind of soil, subsoil, the rain-fall, temperature, and evaporation 
of the particular area irrigated, next by the kind of crop grown, and the method of 
watering it, as well as by the length of time which that land or neighboring land has 
been irrigated, and lastly by its position with regard to seepage, and its capacity of 
~ capillary attraction. It is plainly no easy matter, even when all the terms of the 
special instance are known, to fix the duty of water under these circumstances. But 
ie - inalmost every instance the records of American experience are wanting in respect 
-__ to one or more particulars, and hence, again, there is only room for the vaguest con- 
_ elusions. 
Instances can be quoted in which a flow of 1 cubic foot per second has supplied 
9,000 acres, while in others it only supplies 50 acres. It is vain to attempt to arrive 
at accuracy in the face of such extremes as these. The manner in which water is sold 
in the States puts another barrier in the way. A water right there does not mean a 
right to any given quantity of water, but a right to have a stream of a certain, capac- 
_ ity turned into the purchaser’s lateral for asoften and as longas he pleases. Each farmer 
accordingly draws upon the supply just according to his fancy in each season. Asyet, 
as there is water in plenty, the Colorado companies do not restrict their customers to 
the stream they have purchased, but give them whatever flow they happen tohave. The 
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farmer, for his part, does not measure the quantity he receives nor yet the quantity — 
which flowsaway from him, so that on neither side is there any opportunity of obtaining ; 
exactitude as to the quantity actually absorbed by theland. Where measurements have 
taken place, asin southern California, it has usually been at the farmer's receiving — 
point, from which there is more or less loss, according to the nature of his soil, the 
make of his ditch, and the distance to be traveled before the field is reached, which 
renders these almost equally unreliable. ; 4 
In the face of this array of disturbing causes it is ut erly impossible to do more than — 
notice a number of rough generalizations, which have some force in special localities. - 
The more sandy the soil the more readily it receives and parts with water, while, as 
the soil becomes heavier, it absorbs less, and retains it longer; the deeper the soil, the 
more water is required in the first instance, while with a retentive subsoil succeeding __ "I 
-waferings can be greatly diminished, The heavier the rain-fall the greater the duty 
of water in equal temperatures, and when evaporation comes into play the duty has 
to be correspondingly reduced. Where the land is ina position to receive seepage from ates, 
higher irrigations, or is so porous as to draw a sufficient supply from its own laterals, — } 
or is so saturated as to need fora time no water even in its canals, which are, per- 
haps, as at Fresno, turned into drainage-ditches, the duty, of course, tends to become 
nominally enormous. Then, again, small grains as a rule take twice as much water oY 
as corn or potatoes, and many times as much per acre as orchards, which are watered 4 
on an economical method. Even the waterings given to one grain, such as wheat, | 
vary according to locality from one to four, oats requiring more and barley a little ; 
less. In Riverside the orchards are often only watered once from furrows in winter, 
and once, twice, or thrice, according to the idea of the owner, in summer. Where AN 
flooding takes thousands of gallons the furrow system only requires hundreds, and sub- 
irrigation tens of gallons for a similar area, though, of course, under different crops. 





COMPARISONS AND CONFLICTS. MT tec a. 


Setting aside the question of the actual quantity of water used or needed for navi- 
gation, we find that, even comparing the flow of water allotted to farmers for as long 
as they like, there are the widest differences. Taking the flow of one cubie foot to 
the second (available during the season for cereals of Colorado, and all the year round 
for the orchards of California), without making allowance for differing rain-falls, this 
supplies in Colorado 53 acres; Italy, 70.2 acres (Col. Baird Smith); Utah, San Bern- 
ard:no, Cal., and France, 80 to 100 acres; San Gabriel, Cal., 120 actes; Fresno, Calg cana 
160 acres; India, 150 to 200 acres (sira cotton); Los Angeles and Anaheim, Cals kn a 
rather over 200 acres; Riverside, Cal., nearly 300 acres ; Ontario, Redlands, Cal., Al- a 
geria, and parts of India, 400 acres ; Sierra Madre, Cal., 580 acres; Spain, as high as 
1,000 acres; Pasadena, Cal., 1,665 acres; and by subirrigation, according to one or oe 
two experiments, from 1,500 to 9,000 acres. septal 

In Kansas, Arizona, and Mexico the figures given are too conflicting to be quotable. : 
There are the same contrasts as to the depth of water which should be put upon land. - 
In Colorado two or three waterings are given of from 3 to Sinches in depth; in some 
parts of southern California waterings of 12 inches in depth have been given, and in ; 
other parts a total sufficient in the year to make a depth of several feet. Ontheother 
hand, there are farmers in these districts who, according to their own testimony, em- . 
ploy 1-ss than half the quantity used by their neighbors, and with equal if not supe- 
rior results. 

If the Colorado farmer were to use all the water at his disposal, he would cover his — 
fields nearly 4 feet deep. The practice appears to be, on the average, to use about 
one-fourth of this, but there is such a difference in soils that this is but a poor guide. : 
Where a coarse sandy soil, with porous subsoil, can take 10 feet in the season, a fine 
compact alluvial, with clay subsoil, would be injured with 1 foot; hence, 19 acres of of 
the latter can be irrigated to one of the former by the same quantity of water. A . 
natural measure of the duty of water in many places may be supplied by therain-fall 
of good harvest years, making allowance for the time of fall. In central California My 
13 inches during a frostless winter and spring have proved sufficient, and probably if — 
12 inches could be secured from rain-fall and ditch together during the spring it would — 
prove more than ample for flooding cereals, 


7 


THE COST OF WATER—THE PRICES PAID. 


The prices paid for water are so complicated by the conditions under which it is 
sold that it is almost impossible to do more than quote the rates in different localities. - 
The water itself costs the appropriators nothing beyond the expense of putting it 
upon the land, which differs, of course, in every State and every district. This first out- 
Jay for works furnishes one clue of an uncertain character to the price of water. Where 
farmers unite for the purpose of securing a joint supply, they work or pay their share 
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. _ of the construction, and afterwards their proportion of the sum necessary to keep the 
____-worksin repair, so that it is difficult in many instances to determine exactly what their 
____watercoststhem. In Colorado it is considered that an irrigable area should be supplied 
___ With an outlay upon main works of £1 or 25s. per acre, an estimate which appears to 
agree, on the whole, with experience elsewhere. 

_ Occasionally, as in Kansas, where very large canals run through very favorably sit- 

_ uated country, main works of a temporary character can be built foras low as 10s. per 

__-aere, while on the other hand, where special difficulties intervene, as at Salt Lake, 
in the price to be paid for easements over private lands one finds the canal costing 
50s. per acre to build. ‘This is by no means the maximum of first expenditure. 

_ With extra works, such as fluming or tunneling, as in Colorado, or wooden chan- 
neling, as in the city ditch at Salt Lake, Utah, or expensive piping, as at Pasadena, 
or the Highlands Canal in Los Angeles County, Cal., the cost may rise, as in the last 

_ two instances, to £8 and £10 12s. per acre. Here, of course, the supply is for small 
areas under intense culture. The greater the scale of the undertaking the less the 
cost per acre. 

The 150,000 acres at Bakerfield, Cal., can be watered by one proprietary for 10s. 8d. 

per acre, whereas, if divided into a number of different schemes, adapted here and — 

there to the condition of ownership rather than to the natural surface of the land, it 
would probably have cost twice as much. Or, take the 76 canal beyond Fresno, Cal., 
which now supplies only 20,000 acres, at a first cost of about 25s. per acre; with an 

_ extension of its secondary canals, so as to allow it to supply the 40,000 acres lying 
under them, the outlay per acre would be reduced to 20s.; while if the complete plan, 

_ which is for the irrigation of 180,000 acres, were carried out, this would be still fur- 

ther brought down to 15s. per acre. Water, therefore, is dearest where the schemes 

are smallest; that is, where the works are relatively most costly. 

_ The same fact is again illustrated by the price asked for water-rights, which are 

almost invariably highest in small schemes. Thus, in such ‘ colonies” as Ontario, 

Etiwanda, or Pomona, Cal., where land is sold in 10-acre blocks, a water-right costs 
from £15 to £20 per acre, while upon 80 acre blocks it can be purchased in Colorado 
for £3, in Utah for about 50s. and in Kansas for half that sum. Having a water-right, 
_ the farmer is then liable only to a yearly assessment for maintenance. This, on the 
other hand, is highest as a rule where the water-right is cheapest, ranging from 8s. 
_ per acrein Kansas, and 4s. an acre in Utah, to2s. 6d. in Fresno, and 2s, in several col- 
 onies in Los Angeles County. 

In Colorado the maximum rate of 6s. per acre per annum is rarely charged, the 
- water-right owners only paying the 6d. or 9d. per acre, which is actually spent on re- 
pairs, and the same custom prevails in some parts of Utah; but in both of these in- 

stances the schemes are large. 
- The prices of water-rights vary from a variety of causes, such as whether the water- 
owner has land of his own to sell or not, so that particular instances offer but little 
guide to an exact estimate of their value; nor do they furnish any clew to the quan- 
tity of water actually sold. 

In Kansas water is paid for according to the acreage of the purchaser, who takes as 
much as he likes in return for his yearly rental. This most wasteful of practices was’ 
tried and abandoned in southern California, as it will be abandoned in Kansas when 

water becomes more valuable. Meanwhile itssteady increase in price is everywhere 

noticeable. Thus, at the foundation of Greeley, Colo., 80 acres with water could be pur- 
be? chased for £60; a few years laterthe water alone became worth £100; to-day the same 

_ __ -watering right is bring £200, and with the land is worth £600. In all the *‘colonies” 
of California there has been as great a rise inthe price of water, though there it is to 
be found in almost every instance linked to the land. This puts another difficulty in 

the way of estimating the exact price of water, for though the water is really that for 

_ which the money is paid some deduction has to be made for the area upon which it 

is to be utilized. 

a ‘Land which in the arid state brings only £1 per acre, is sold at £10 or £15 per acre 

-_., when under a ditch, and something like this proportion is maintained even for higher 

____ priced dry lands, which rise from £5 to £40, and from £15 to £100, when artificially 

watered. 

_- When the land and the water-right are sold apart the canal-owner makes two profits, 

sone inthe tripling or quadrupling of the price paid for the land, which is his chief profit, 
and the other upon the water-right, the price of which represents his outlay upon works, 

_ with liberal interest added. The first profit, made nominally upon the land, which is 
_ often greater than here stated, is, of course, really another profit upon the water, and as 
-___ the cost per acre of the works is, as a rule, less than the cost per acre of the land, the 
ig gain upon the investment in water is much larger than appears. Where there is no sale 

of land, that is, where the water has been brought to land already sold, or for sale by 
persons other than the canal-owners, the price of the water is much higher, reaching 
semetimes as much as 20s. or 25s. per acre per annum. At Los Angeles, Cal., water is 

sold by what is called a “head,” which under their loose measurement varies from 2 


Te 


oP 


Bok ahs i 
2a + 


ed 


- - 


i 


ee eee EAA BS hte vc! 


we 





Moh . a - 7 » at PSA 





314 IRRIGATION IN THE UNITED STATES. 


_ 


cubic feet to 4cubic feet per second, at 8s. per day or 6s. per night in summer within 
the city, twice that price outside of its boundaries, and half the price in winter. heed 
At Orange and its neighboring settlements the price for a flow of about 2 cubic feet == 
per second is 10s. for twenty-four hours, or 6s. per day and 4s. per night, and in winter > 
6s. for the twenty-four hours. At Riverside the cost is about 7s. 6d. per day, or 58, per “ 
night, fora cubic foot per second, or 12s. for thetwenty-fourhours. Theseprices, vary- 
ing indefinitely as the conditions of sale vary, furnish but an insecure basis for any 
generalization. 3 
Possibly a better idea of the importance of water than can be derived from any list 
of purchases and rentals in particular places may be obtained bya glance at its capital 
value. It hasbeen calculated that the flow of a cubic foot per second forthe irrigating — 
season of all future years is worth from £15 to £25 per acre in grain or grazing country ~ 
to £30 in fruitlands. This is the price paid to apply such a stream to aspecialpiece  — 
of land for as long as the farmer may think necessary, the knowledge that an excess of 
water will ruin his crops being the only limit. Butifa flow of a cubic foot per second — 
were brought in perpetuity without any limit as to the acreage to which it might be 
applied, or the time or circumstances of applying it, the capital value of such a stream 
in southern California to-day would be at least £8,000. ee “ 


PRODUCTS AND THE WATER PRICE. 


What price can be paid for water, or land and water together, depends uponthe prod- 
ucts raised and the price of those products at the homestead, by taking whichas @ 
guide consideration of complicated questions as to markets and freights may be 
avoided. So far as American experience goes there appears to be no limit to the 
scope of irrigation, which embraces the fruits and cereals of the temperate zone,as 
well as the products that are raised only under a tropical sun. Apples, blackberries, 
and barley are irrigated in Colorado or northern California, asarethe rice, cotton,and —_ 
sugar in the het lowlands of Mexico. Over a large area of the West it may almostbe _ 
said that as nothing can be grown without irrigation anything can be grown by irri- 
gation. 4 

Wherever water has been plentifuland the ground fairly level it has paid to grow irri- 
gated grain. There are thousands of acres in Colorado and Utah which have never 
grown any othercrop, and are still growing it. The irrigated area under grain in 
Mexico is very large and the yield heavy, while it is a moderate estimate that in th 
States 5,000,000 bushels of wheat are raised by its means. vei “A 

It is generally calculated that grain can be grown at a profit under irrigation for 2s. _ 
6d. per bushel, and even where, as in Arizona, the crop has to be teamed 12 or 14 miles 4 
across the desert at a cost of 7d. per bushel to railways, upon which the rating is all 
against the local grower, grain is found to pay. Of course the chief prosperity inthe 
wheat districts was when 4s. and 5s. a bushel were regularly realized andaprofitofat 
least50s. per acre was counted upon. All this haschanged since the fall in prices, which ie is 
has brought profits down to 20s. per acre, with a yield of 25 bushels. Grain pays still, 
but very poorly, and even in better times it is generally considered the poorest paying 
crop that can be raised. Still it does pay for irrigation, and this is an important fact to : 
the farmer who can not afford to wait for the higher returns from intense culture. Nor ein 
does grain-growing noticeably impoverish the land where proper precautions are taken _ 
against the washing out of the fertilizing matter in the soil and for the utilization of 
any sediment there may be in the irrigating water. . 

In Utah a rotation of crops is adopted; but in Colorado are to be found instances | 
where grain has been grown every season for ten or fifteen years without perceptibly 
injuring the land. In Arizona and Mexico the native population have raised their 
wheat and Indian corn from thesame plots for scores, if not for hundreds, of years, andto — 
them the idea of manuring is quite unknown. Here and there a farmer may be found 
who takes the pains to use the droppings of his stock upon his fields, but this is the ex- 
ception, As a practice systematic fertilization is unthought of, and so far no serious 
injury appears to have resulted from its neglect where any falling off in yield has been — 
followed by change of crop. This is of interest as showing at all events that the need — 
of expensive restoration of the soilis not likely to assert itself in our richer lands until — 
after some or perhaps many years of irrigation. Neither does the grain itself suffer if — 
the seed be carefully selected. In southern California irrigated wheat has a slightly 
thicker skin, makes more bran, and to the practiced eye is slightly darker in hue than . 
that from the wet northern region, but it is said even there to be fully equal in quality A 
to unirrigated wheat, a testimony which was repeated by millers in Mexico, Arizona, Y's 
and Colorado. It is not from any such fallacious anticipations that grain-growing by et 
irrigation is condemned in the States. Though all kinds of grain can be grown well : 
and at a profit, the growing is considered a mistake, because the profit is too small. 
Land and water that will grow grain will yield crops which are much more remuner- + 
ative, Grain may be taken in rotation with potatoes, which flourish under irriga- ~ 
tion in a sandy loam, or with peas or lucern, which act as restoratives to the soil, 
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_ Allkinds of root crops and all kinds of vegetables can be grown, and are grown, 
usually at a somewhat higher profit than grain. These again have asa rule a smaller 
' profit than can be obtained from stock, which, in its turn, yields to the profits 
derivable from grapes and fruit. 


STOCK-RAISING ON IRRIGATED LAND. 


It is a more remunerative occupation to grow beef and mutton or bacon, for which 
_ there is just as steady a demand. Two-thirds of the 50,000 acres irrigated at Phanix 
is under grain, but this little valley also raises its 100,000 hogs. Dairy produce is 
_ successfully raised in northern California by means of irrigation, where, indeed, it is 
_ applied to little else on account of the regular and sufficient rain-fall which can there 
___be counted upon. Even in Australia many towns owe a considerable proportion of 
_ their vegetable supply to the Chineseirrigator. It would be a mistake to ignore these 
Bei minor ways in which irrigation can be very profitably employed, especially in the 
neighborhood of centers of population, but it would be an equally great mistake to 
suppose that irrigation is only practiced on this scale. A prevailing misconception 

as to irrigation is that it is employed only for small areas under high culture. The 
fact that great stock-growers in California, such as Messrs. Haggin & Carr, or 
Messrs. Miller & Lux, irrigate thousands of acres for stock purposes appears to be lost 
_ sightof. Much Mexican irrigation is carried on upon the same plan. Where the 
_ great land-owners have their immense estates one can see not hundreds but thou- 
__. sands of acres artificially watered; and where smaller proprietors enjoy a share of the 
coveted irrigable area they cultivate so closely to each other’s borders that the fence- 
___ less area as far as the eye can reach appears one gigantic irrigated field. The great 
_ valleys of the Ortiz, the Concho, the Florido, and the Nazas, the wide sloping plains 
: of the Laguna country in the neighborhood of Lerdo, and in the province of Leon, 
exhibit the patient industry of the psasants and a marvelous fertility secured by 
means of an artificial water supply of the rudest character. On the great cattle anc. 
sheep ranches of New Mexico the proprietors, some of them Australians, are enlisting 
the same invaluable ally in order to protect themselves against the occasional ravages 
made in their flocks and herds by bad seasons. It pays as a rule to irrigate natural 

- grasses, for by this means. the carrying capacity of land is increased 33 per cent. 
The Chowchilla Canal, in Fresno County, Cal., 30 miles long, 30 feet wide at its 
mouth, and 24 feet deep, is used almost solely for this purpose, and there are 20,000 
acres of natural-grass land irrigated in one property in Kern County. 
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THE VALUE OF ALFALFA. 


But the mainstay of the American stock farmer, large and small, islucern, there styled 
alfalfa, which, though unsuccessful in England, is highly prized in France. In every 
_ Western State this is grown to profusion. There are 35,000 acres of it grown by irri- 
gation at Bakersfield. In Yolo County, Cal., almost the whole of the 13,000 acres 

watered from the Woodland Canal is under lucern ; it is to be found upon almost every 

___ colony plot in southern California, and is the surest source of revenue in Utah and New 
_ Mexico. The area planted with this crop is increasing with marvelous rapidity. It is 
___ said to carry 10 sheep or even 20 sheep to the acre if it be cut forthem. Itis not a new 

growth in Victoria, but without irrigation its marvelous qualities have only partially 

developed themselves. At Dookie, with only the natural rain-fall, it can be cut but 

_ once a year, yielding about three-quarters of a ton tothe acre; while at Bacchus Marsh, 
with irrigation or water within reach of its roots, it can be cut five or six times, yield- 
ing 7 or 8 tons, and lasts fifteen to twenty years. 
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: * There are some 300 acres of it in this locality, thriving upon a natural seepage, and 
though rather delicate in its earlier stages, owing to the lack of irrigation, when once 
firmly rooted it raises the value of the land to from £50 to £75 peracre. Itissown broad- 
- _ east and freely, and with a little wheat, oats, or barley mixed init; is rarely manured, 
_ though better for an occasional scarifying and top dressing ; is never fed down, but eut 


early and often, and found to possess splendid fattenimg qualities. Under irrigation 
Incern seems to flourish everywhere, particularly in sandy loam and in a warm climate 

free from frost, and though the yields given vary they are all great. Three cuttings are 
_ sometimes obtained in the first year, making a total crop of 4 tons to the acre but the 
general thing is, as in Utah, to obtain only one crop in this period. After this 6 tons 
_are expected in the second year, and 8 to 12 tons in the third year. There are poor soils 

_ where it is cut only twice or three times, and other soils on which its quality does not 
keep pace with the quantity, but on those that most resemble our own plains the cut- 
ting is rarely less than four times, and the yield generally over 10 tons per acre in the 
course of the year. 
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FRUIT-RAISING BY IRRIGATION. ‘ 


But the products for which irrigation is most necessary, and in which it yields the 
largest, are grapes and fruit. The great land-owner in America not only plants his 
thousands of acres of lucern and perhaps his ten thousand acres of grain, but, with in- 
cessant enterprise, plants his hundreds of acres of vines and fruit-trees. When irriga- 
tion is employed, however, the production is almost wholly in the hands of small 


proprietors, men often of some education and some capital, who have found an attract- — 


ive field for the exercise of their intelligence in bringing small allotments into a 
condition of the highest productiveness. Judging by the results obtained in southern 
California, to which this class of cultivation is as yet chiefly confined, it has not 
proved an unprofitable speculation. It is safe to predict that in a short time grain- 
growing will be given up on all small areas of irrigation and that a commencement 
will have been made upon the larger tracts to follow the same example. It pays 
better to grow fresh vegetables for towns or can them for export, or to éstablish 
chicken farms or bee ranches than to raise grain for export. Already in northern 
California the great farms, so famous a few years ago for their yields and extent, are | 
being cut up into vineyards and orchards, and where along the old mining ditches 
any vintage ground can be secured it is being put to the same uses. : 


Twenty acres under vines or fruit-trees are preferred to 160 acres under grain. There — 


is more regular employment and more regular leisure, with less stress at a particular 
season for adult male labor. An acre in raisins was reckoned as valuable as 5 acres 
of wheat, when the price of wheat was nearly twice what it is now. 

The fruits grown are oranges, lemons, limes, apricots, pears, figs, peaches, pome- 
granates, nectarines, apples, plums, quinces, cherries, olives, almonds, walnuts, and 
chestnuts. From some of these two crops a year are obtained, but of course none of 
them bear for some time after planting. This is not all lost time to the American 


farmer, who grows great crops of vegetables between his fruit trees until they are 


ready for bearing. The period during which no return is expected, even under irri- 
gation, is considerable; as, for instance, it is for peaches, apricots, almonds, and 
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vines, four years; for oranges, ten years from the seed, five years from the bud; — 


olives, from seven to ten years, unless the Spanish practice of planting branches is 
followed, in which case it takes only two years; and walnuts seven years. When 
the profits do come, however, they are proportionately large. . 


Nearly 50 per cent. of the fruit grown in California is canned, but only 5 per cent. — 


-isdried. The production is increasing cnormously every year. Vineyards are utilized 

not only for the supply of grapes but of raisins and wine; and there is no branch of 
production into which capitalists and small farmers are now entering upon a greater 

seale or with more confidence than wine-growing. The clearest heads in California 

consider the overproduction of wines or raisins an impossibility, and experience is 

teaching them that at existing prices the investment is remunerative, although wine- 

making is developed in the face of a prejudice quite asunreasoning as that which has 

till lately faced colonial vintages. For other fruits, though drying is occasionally 

adopted, the chief reliance is upon the canning process practiced in every fruit-grow- 

ing center. The taste for fruit, whether fresh, dried, or canned, is one that appears 

to grow by what it feeds on, for the demand in America seems to increase almost as’ 
fast as production. The markets of the East are, of course, open to the irrigating 

West, but rates of transports are relatively high, and cempetion from the West Indies 

and the Mediterranean is keen, so that it can scarcely be said to be a home market 
in the ordinary sense of the term. . 


The injurious effects of overirrigation are just as potent in fruit-growing as in every 


other crop. It is claimed on the authority of a commission of experts, appointed by 
the French Government to inquire into the remedies for phylloxera, that regular fur- 
row irrigation in summer keeps the disease in check, but it has been proven in Fresno 
that an excess of water injures both the wine and raisin qualities of the grape. There 
is a special disease to which orange trees are subject which strips the tree of its 
leaves, prevents the fruit from coming to maturity, and finally kills the tree, which 
a special committee of the Southern California Horticultural Society, after an ex- 
haustive inquiry, has declared to be wholly due to overirrigation and deficient culti- 
vation. The citrus family ean endure more water than any other class of fruit-tree, 
but it is clear that the limit of the water consumption of any of them is soon reached, 
and that to go beyond it is injurious if not fatal. 


PROSPECTS OF IRRIGATION IN AMERICA, 


° 


We have now taken arapid glance at the products of 2,500,000 acres of Western Amer- 
ica, watered by 12,000 miles of main canals and 120,000 miles of subsidiary ditches, at 
an expense of many hundreds of millions of dollars. The estimates of the value of the 
yield from irrigated vineyards and orchards are not official, but those engaged in sup- 
plying the markets put the production of California vineyards this year at £1,000,000 
and of the orangeries and orchards of the same State at half as much again. 
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_ _ Agood deal of fruit is grown for home consumption in neighboring irrigating 
% but prohibitive railway rates have Meatanied ihe full expansion. of this ea eee 
ut classes of production. Utah and Colorado, entirely dependent upon irrigation, draw 
their revenue from other classes of products—the latter, in 1883, raising in value 
£1,100,060 of grain and root crops, the former £700,000. To assess the total value of 
the products raised by means of irrigation, many of which could not be raised with- 
out it, would be no easy undertaking; but it is quite clear from the statistics that it 
_ must be expressed in millions sterling. Adding the enhanced stock-bearing capacity 
of the country, and the value of industries not directly productive, which are de- 
_ pendent upon the irrigating settlements, would make up a grand total that would — 
_ probably surprise the Americans themselves. There is no reason to suppose that the 
list of products capable of being profitably grown under irrigation is yet exhausted. 
Experiments are continually being made with fresh crops, and the result is generally — 
favorable where climate and soil conditions are studied. Great as the produce of the 
artificially-watered West now is, the prospects are that it will become very much 
‘greater; and the opinion of those qualified to form a judgment is that irrigation 
_ marked as have been its successes, is yet in its infancy, and has given no more than 
a promise of what it is destined to achieve. 


HEALTHFULNESS OF IRRIGATED LANDS. 


There are irrigated lands in which health seems entirely unaffected ; there are others 
_ where the influence of malaria is but too patent, and the task is to discriminate between 
‘them. The river bottoms, as they are termed, flats, but little raised above the level of 
streams, are, throughout the southern parts of the United States, recognized as 
malarious whether irrigation is practiced or not. Fever, ague, and chills are preva- 
lent in such localities in Missouri, in Louisiana, as in the southwestern area. From 
their position these lands are easily irrigable, and hence settlers are tempted upon 
_ them and become subject tothe same complaints. Whether irrigation, asis probable, 
_ Inereases the danger in such spots is not known, but in places similarly situated, 
though not malarious previous to irrigation, it seems that the practice has acted 
- injuriously. Where the soil is saturated and artificial morasses are formed, as at 
Fresno, fever is naturally found in the immediate neighborhood. Along the lower 
_ lines of this district the miasma rises to a height of 10 feet, and here, as in the coun- 
ties further south, the s!eeping-rooms are always placed in a second story in conse- 
quence. Much of this region was. malarious before irrigation was practiced, and in 
parts the formation of channels is said to have actually reduced the danger. This, 
however, in such circumstances, can only be entirely removed by complete drainage. 
Much importance is attached to the source of the water drank, and wells are sunk to 
great depths so as to avoid all seepage and secure a pure supply. 
On the bench or mesa lands of California or Kansas, in those of Colorado, with 
their rapid natural drainage, or in the porous lands of Arizona and New Mexico, ma- 
laria is as yet unknown ; nor does there seem much prospect of its appearing. It is 
feared only in lands naturally swampy, or readily made so. It is not regarded as a 
fatal complaint, though the repeated attacks to which its victims are subject neces- 
P sarily have a permanently weakening and depressing effect. ‘There are many who 
-__—s«geem to escape even in these localities, but there are others whose sallow and sickly 
looks only too plainly indicate the presence of malaria. 
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UNITY OF LAND AND WATER. 


Another matter arising out of American experiences which itisdesirable to notice is 
the relation between the ownership of land and that of water. Where a farmer has his 
- Own canal to his ownland no question arises. Where a number of farmers excavate a 
. ditch and parcel the water out between them, the only question is as to whether the 
water used by each can be applied where he pleases, or whether it must be applied to 
particular acres specified in the contract. If he can sell his water toanother or turn it 
upon new land, the business of the company becomes more complicated and the value 
of the lands first irrigated is not so well maintained. If, however, asis often the case,. 
the farmers have been unable to make the ditch without assistance and have called in a 
capitalist to join them, he frequently arranges to take up a certain amount of unoccu- 
pied land which can be served by the canal and from the sale of which he looks to derive 
a considerable share of his profit. To prevent competition, therefore, he generally stip- 
lates that the water rights which the farmers receive in return for their investment of 
> labor or capital shall attach to their particular acreage and can not be transferred to any 
- otherland. By thismeanshe secures for himself the market for all irrigated land out- 
side of these acreages. When he sells what land can be irrigated by his share of the 
ys water his interest in the canal determines, and the works become the property of 
those who own the various ear-marked acreages which it is confined to supplying, 
__ pyless by common sensent the proprietors then decree otherwise, ' 
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Capitalists offen construct canals into unoccupied country as a speculation, and sell 
so much land with a right to so much water attached until rights covering the whole — 
flow of the canal are parted with, and the new owners of the land become joint pro- 
prietors of the work which feeds it. In this way land and water are bought and sold 
together, the area of the land being measured by the quantity of water; for in the 
West all value may be said to inhere in the water. Land is plentiful and almost 
worthless. The owner of the water really owns the land, for it is useless without 
his supply. The quantity of available water,-and not the area of a territory, defines 
its agricultural extent; consequently where capitalists have built canals to lands 
which they do not own and have secured the water they have really acquired the 
land too. They have the farmers absolutely at their mercy, and enjoy a monopoly 
of a most arbitrary kind. A land-owner who obtains a water-right can carry a 
stream to his own property at a distance through land as good as his which never 
can be cultivated except with his consent, and which will fetch only one-tenth of 
what his irrigated land will fetch, though the two are only divided by a fence. __ 

A recognition of the danger of allowing water to be monopolized without regard to 
the land has led a commission appointed to inquire into Californian irrigation to de- 
clare that, ‘‘asa matter of public policy it is desirable that the land and water be 
joined never to be cut asunder; that the farmers would enjoy in perpetuity the use 
of the water necessary for the irrigation of their respective lands; that when the 
land is sold the right to water shall also be sold with it, and that neither shall be 
sold separately.” Major Powell, in his careful draft of a land system adapted to the 
arid region, most emphatically recommends that ‘‘ The right to use water should in- 
here in the land to be irrigated, and water-rights should go with land titles.” In 
Colorado the feeling has gone so far that a proposal has been made in the legislature 
to compel all canal owners to supply any persons with water which they are not 
themselves using, at fixed rates; but as this would simply mean transferring to land 
owners who had invested nothing in canals part of the profit to be made by those 
who had so invested, the proposal was not entertained. Indeed, where the companies, 
as at Denver, sell the water-right with the land, and then contract to maintain a 


water supply in perpetuity for a fixed sum per annum, thesystem is unobjectionable, 


providing that, as in these cases, the water-right has been properly obtained. 
In Colorado and Utah, notwithstanding their peculiar situation, the water is, given 
to the first applicant, though he has to purchase the land to use it upon, which with- 


out the water would be worthless. It would have been more economical and more 


simple to have sold the water and given the land. Be this as it may it is essential — 


that they should always go together. The practice of tying water-rights to the land 
has another argument besides that of avoiding monopoly, and this is that it tends to 
& more careful use of the water by its concentration upon a smaller area. 


THE COLONY SYSTEM. 


At first, as at Greeley, colonies were established upon something of a communal 
basis beyond the joint ownership of water-works, but this is now very rare. It is still 
frequently the case to find them organized upon a temperance basis, or by the union of 


those of the same nationality, as in the Scandinavian and German colonies. The joint — 


interest in the sources of their irrigation supply remain, but all other kind of commu- 
nity has disappeared. Under the most favorable plan a piece of irrigable land is 
marked out into small holdings; either the land owner ora company construct works 
to supply these with water, and the lots are then sold to any purchaser with water- 
rights attached. By liberal advertising and easy terms of sale new centers of popu- 
lation and production are created in this way in a very short-time, so that the barren 
plain in the course of a few years becomes dotted over with these oases until one 
joins another, and at last they inclose and support a thriving and well-built city, 


such as Fresno is to-day. Altogether there are some fifty of these colonies in Califor- ~ 


nia, some of them planned upon a large scale, such as Riverside, and containing 
their township within themselves. It becomes the interest of the original owners 
to make the advantages which their lands offer widely known, and, consequently, 
they turn themselves into emigration agents of the most energetic kind. The East-_ 
ern States are deluged with pamphlets; even the Old World is reached by means of 
the printing-office and by correspondence through the relations of those already set- 
tled. ‘The aim is to make the place attractive, and no expense is spared to insure 
success. In one such enterprise at Ontario the proprietors have laid out nearly 
£100,000 upon 8,000 acres of land, bought at 28s. per acre ; of this sum about £10,000 
was spent upon head-works for the water supply, which is conducted in 264 miles 
of cement pipes to the corner of each 10-acre allotment, and in 34 miles of iron pipes 
to the township for domestic purposes, at a cost of over £10,000. More than £20,000 
in land was given to establish an agricultural college now built in the center of the 
settlement, nearly £4,000 spent in planting trees and making streets, and £700 in 
securing a railway station. There is a double avenue running through the colony 7 — 
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__ mniles tong in a straight line and 200 feet wide, planted with eucalyptus trees, and 
4 "intended to contain a cable tramway, and from the masts of which will be suspended 

_ electric lights, run by hydraulic power, Over £7,000 was spent in advertising this 
colony, and the result is confidently awaited. Many persons, weary of city life, are 
_ . drawn from the New England States, while numbers are attracted from the Old 

World by the inducements held out to them. 4 

The colony enterprise has many advantages for those who engage in it. To join 
'__ in it does not imply so great a trial as that of facing the wilderness with no neighbor 
- _Jessthan milesaway. It permits of society, of the establishment of schools, churches, 
___ and libraries, and the enjoyment of comforts which can not be secured in isolation. 
It furnishes, in fine, a frame-work for commercial organization an the beginning of 
local government. It appeals, too, to a larger class than that usually drawn to 
agriculture. The physical labor required is not so severe; there is more scope for 
__. intelligence, and it offers remunerative employment for a small capital. 


SMALL HOLDINGS UNDER INTENSE CULTURE. 


This is due not to the colony organization, but to the fact that by means of irrigation 
____ small holdings under intense culture are proved to be profitable. The land and water 
~~ which will produce 25 to 35 bushels of wheat at 2s. 6d. per bushel will produce, under 
fruit trees, a crop worth twenty or thirty times as much. One-twentieth or one-thir- 
is tieth of the area under fruit instead of grain will yield as great a return and a larger 
___— percentage of profit. It has been found in parts of Europe where the water is the prop- 
erty of one owner and the land of many others that the tendency of irrigation is to es- 

tablish a monopoly inland. This is the case whenever the water is not attached to the 
. land, and owing to a defective code lawsuits are frequent. But where water is attached 
to Jand and rights are indisputable there is exactly the opposite tendency—to cut up 
the Jandintosmallfarms. It needs both men and money to prepare and plant 20 acres’ 
of fruit trees at once. Itis as much asa hard-working man can do to attend to 20 acres 
_ _ of oranges or 25 acres of vines himself;and then he needs light assistance in the pick-- 
' ing season. It is calculated that he can by frugality maintain himself and family 
a upon half as much. Hence in the colonies 40 acres is a large estate ; it requires hired 
-__ labor and yields a considerable revenue. 

A ‘ Whether colony life yields large profits or not, the visible evidences are all of pros- 
_ ___ perity. The little holdings are neatly tilled, with an air of perfect security, owing 
to their being often unfenced or fenced only by a row of trees; the houses are neat, 
Bei: well finished, well furnished, and of some architectural pretensions; the people are 
i comfortably dressed and well nourished, avd their cattle in capital condition. 
--—s- Many of them brought their savings with them, and they are apparently content 






_ with their investment. The poorest places in these colonies have a far greater 
air of comfort than grain farms of 200 or 300 acres in extent. Whole colonies 
_ have been settled direct from Europe by a peasantry trained to the most frugal and 
*% - industrious habits, and with these success is immediate. The much more extrava- 
'__ gant American has a harder time of it if he starts upon his 10 acres with less than 
+ «£500, as he must maintain himself by laboring for others the greater part of his first 
pe three or four years. \ Still there are numbers who enter upon their little plots with- 
out even the money to pay for them or build a house or buy their tools. Many of 
Re these are dependent upon advances from the land companies, and, though interest 
os is charged, the general result is that in a few years the hardy colonist has his home- 
__ stead clear and a profit from it which in a few years more suffices to maintain him 
-_ _ and employ him always upon his own land. Ten-acre blocks are gaining im favor IL 
-_ some districts, and nowhere can one observe deserted colonies, or parts of a colony, 
- ___ which show signs of the total failure of effort. 

‘a WHAT HAS BEEN ACCOMPLISHED UPON SMALL HOLDINGS. 

q The success of small settlements in Utah is evidence of what can be accomplished in 


_ ___ the face of the greatest difficulties. The tide of immigration constantly pouring into 
Salt Lake City consists of families often entirely destitute, and who have, asa rule, to 
become indebted to the Church for their start. They have nothing but small plots of 
“ bare land, barren by nature, and are obliged from the very start to yield tithes yearly 
. of all they produce; to give their labor to make the ditch which brings them water, and 
buy back their debts to the Church with interest. Yet these peasants are enabled to 
___ makes homes for themselves which, though plain, are not uncomfortable, and to steadily 
| improve their credit, though trading at the store established in the Church interest, 
~ which is not obliged to offer the lowest prices. wr , 
With these lessons in the value of intense culture it is not surprising that the most 
intelligent and most enterprising irrigators desert grain-growing for either stock. 
_ raising or fruit-growing as quickly as possible, nor that the newspapers ana anthers 
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ities of weight are persistently bringing before the eyes of others the relatively un- 
profitable character of wheat-growing, and urging them to attempt higher culture, 
for its increase means the increase of population and of natural wealth. Railway 
accountants in California calculate that an acre in vines gives as much freight as 9 
acres of grain. A 640-acre grain farm can be managed by a farmer with two grown- 
up sons, except in harvest time, and at all other seasons the. broad, bare fields and 
rude homestead are not indicative of permanent improvements. 

On the Barton vineyard at Fresno, which has 540 acres under vines, thirty men are 
employed all the year round, without pickers. The winery, which is to receive the 
600,000 gallons upon which the proprietor calculates, is a great building, 330 feet long 


by 96 feet wide, besides which there is a distillery and oftice in addition to the usual 


farm buildings surrounding a handsome residence and garden. The capital invested 
is £60,000, and the amount spent annually upon the 330,000 vines nearly £5,000. 


‘Thus under intense culture the same area as the grain farm is made to produce a 


hundred-fold. With 640 acres under grain a farmer’s position is precarious without 
irrigation and but poorly profitable with it. Under fruit or vines it is a great estate 
and its owner a wealthy man. The Barton vines are used to produce wine, while on 
small holdings they are usually employed to make raisins. It is calculated that the 
value of the products of Riverside will in the course of a few years be £200,000 per 
annum, and, though the oldest, it is not the best managed colony in California. 


IN THE NILE VALLEY. 


[This description of Egyptian irrigration is summarized in the main 
from a report made to the colonial government of Victoria, Australia, 


in 1887, by the Hon. Alfred Deakin. |] 


The cultivated area of Egypt is comprised within the Valley of the — 


Nile and its Delta, and are the entire creation of that river, built up 
by its deposits during many cycles of time. ‘Aristotle plainly affirm- 
eth the region of Egypt (which we esteem the ancientest nation of the 
world) was a mere gained ground, and that by the settling of mud and 
limous matter brought down by the river Nilus, that which was at first 
a continued sea was raised at last into a firm and habitable country.”* 
Outside of the valley stretches the veritable Sahara, with but here and 


there, amidst its endless desolation, the relief of a cluster of palms— 
and perhaps a little pasture. Even these oases are fed by subter-— 


ranean channels supplied from the same source, and their extent 
altogether is comparatively insiguificant. The Egypt of the past was 


five times as large as the Egypt of the present, but both have been 
virtuallydefined by the limits of the river’s overflow, which has greatly | 


contracted since a natural dam, whose site is now marked by the first 
cataract, was Swept away. Political Kgypt is two-thirds as large as 
Kussia, the largest territory in Europe, but peopled and productive 
Kgypt,is only the size of its smallest territory, Belgium, and, so de- 
fined, 1s the narrowest country in the world. It consists of the Valley 
of the Nile, 550 miles long, and varying in width from 14 to 32 miles, 
but with an arable breadth nowhere exceeding 9 miles, until it reaches 
the Delta at Cairo, from whence it expands in fan-shape to a width of 


160 miles at the Mediterranean. The depth of the soil of the Delta, 


which has all been deposited by the river, commencing sometimes 
below the level of the sea, averages 33 to 88 feet, with a maximum of 
50 feet near Kalvib. It is estimated to be increasing in width and 
depth of deposit per century average between 4 and 5 inches. 


There are some springs of considerable flow, and a few lakes still used — 


for storage, but the Nile itself is practically the sole source of the 
water supply. According to the estimate of M. Linant—which is 
probably too high—the discharge at the mouth averages 3,500,000 


of cubic feet per minute at Low Nile, and ,17,500,000 of cubic | 


_—_. 





* Sir Thomas Browne’s ‘‘ Rendodoxia Epidemica.” St 
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feet at High Nile. The current at Low Nile averages 2 miles, and 
_ at High Nile 3 miles an hour. A further approximate estimate 
is that one-third of the river overflows at High Nile. This 
is utilized in two ways. In Upper Egypt, except under the Ibrahimieh 
_ Canal, the primitive system is still pursued. The country is divided 
_ by embankments into a succession of great basins from 8,000 to 40,000 
i acres in extent. Sir Colin Moncrief says (1884): 


__. As the Nile rises in August, these basins fill to a depth of several feet. The water 


*} lies in them till October, depositing its fertilizing mud. It is then drawn off, the 
land is plowed and sown, and a crop of wheat or beans obtained the following | 
- March or April. This system allows of only one crop a year, and valuable sub-trop- 
ical plants like sugar-cane and cotton can not be grown. 

____But in Lower Kgypt, and in the lands under the Ibrahimieh Canal in 
P Upper Egypt, where the old System has been supplemented by the 
i, modern ones of weirs, reservoirs, and permanently-flowing canals, the 
be ‘supply flows throughout the year, to permit of the cultivation of rice, 
_ -sugar-cane, and cotton. The lands of Lower Egypt are, therefore, per- 
_ petually under cultivation, and there is no time to flood the fallow fields 
Be in the manner practiced in Upper Egypt. In the Delta there are three 
seasons of four months each: summer, from April to July, when the 
¥ 

. 







3 _ estimated discharge of the river ranges from 720,000 to 1,500,000 cubic 
feet per minute; the flood season, from August to November, with a 
_ discharge of from 11,220,000 to 23,160,000 cubic feet per minute; and 
- winter, with a discharge of 1,500,000 to 3,300,000 cubic feet per 
minute. Each of these seasons has its crops and appropriate methods 
of cultivation. Yet the Nile is somewhat capricious in its gifts, 
and does not bestow them with that scientific precision required to 
- permit of permanent irrigation in all seasons of all years. In Lower 
Egypt it is for three months too high, and for nine months too low. A 
__ project has been broached by which the Wadi Raian, suspected of being 
the site of the Lake Moeris, which, according to Herodotus, Strabo, and 
_ Diodorus, added so immensely to the prosperity of ancient Egypt, 
_ should be converted into a reservoir half as large again as the Lake of 
_ Geneva, covering nearly 400 square miles, and containing more than 
_ 1,000,000,000,000 cubic feet. Until this stupendous work be under- 
_ taken, says Cope Whitehouse, Egypt must continue to depend upon an 
- unregulated Nile, and can not hope to materially enlarge its irrigated 
area. 

There are altogether about 6,000,000 acres under cultivation, that is, 
under irrigation, for in Egypt the words are synonymous. The Delta 
contains 5,000,000 acres commanded by works, of which about 2,625,000 
are actually irrigated, and 840,000 acres more are fit for irrigation, 
- while the balance consists of morass and desert which could only 
_ be watered advantageously after considerable expenditure. As 
during the inundation the water is above the level of the culti- 
'_ vated land, irrigation is rendered easy. The perennial canals, 
‘ 
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which are employed at Low Nile as well, are of varying size and 

depth, the larger carrying 3 feet deep of water in summer, and 20 
_ feet in flood season. They leave the river at from 3 to 5 feet below 
mean low-water level, and, in the upper valley, at about 28 feet below 
ground level, gradually decreasing in depth until they run out on tke 
surface. In 1873 there were 1,917 miles of navigable, and 6,583 miles 
of unnavigable canals. Some of the former are of considerable size, the 
_ Ibrahimieh, for instance, being 93 miles in length, with a width at 
a ground-level of 230 feet for the first 38 miles, and of 161 feet afterwards, 
giving a net discharge of about 16,380 cubic feet per minute in summer, 
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and of 70,140 cubic feet per minute for 100 days in time of flood. The» 
Nahran Canal is 167 miles, and the Yusufi overflow channel 166 miles © 
in length. Most of the works were built' under Mehemet Ali, by the— 
forced labor of the Fell4hin, and consequently their true cost can not — 
be determined. The annual state outlay upon their maintenance — 


amounts to about 2 shillings an acre commanded. There is,-in’ addi+ 


tion to this, the corvée, or compulsory labor, required from the villagers, — 
-which was equivalent in 1884 to an army of 165,000 men working for 


100 days, and in 1885 to an army of 117,700 men working for an equal 
period. This practice is being gradually abolished. 

The water is diverted from perennial canals by permanent or tem- 
porary dams through simple cuts in the bank. The former are 
composed of masonry piers 8 feet thick, with openings 15 feet 
wide, closed by timber beams set vertically, supported by the 
masonry in the bed of the canal, and above by a cross-beam placed 


from pier topier. They are often surmounted by arches, thus forming a 


bridge on the same structure. When the watering is over the beams 
are lifted, and the stream passes on to the next dam. The temporary 


work is of earth, occasionally alittle strengthened with piles. There is — 
a little furrow irrigation in orchards and gardens, such as those of the — 


Khedive, at Gezireh, where, by siinply fitting a flower-pot laid upon its 
side with its mouth up-stream into little channels, the flow was delayed 
so as to permit of sufficient soakage into the soil to supply the trees, 
while the surplus water passed through the small aperture at the bot- 
tom until stopped by another flower-pot. But, as a rule, all watering 
is managed by submersion, the fields. being readily divided into plots, 
by ridges made of Nile mud. The duty of water is estimated in the 
roughest way. Rice requires a constant stream and much manure; cot- 
ton and sugar are watered every two or three weeks; the first needing 
a small, but the second a liberal allowance in each watering. The 
quantity of water said to be employed for such crops from perennial 
canals in the Delta is uncertain, but appears to supply from 14 acres 
to 24 acres per cubic foot per minute. With beans, lentils, and maize 
a considerably higher duty is obtained. Under the inundation system 


the one watering given appears to show a minimum of 6 cubic feet 


per minute to the acre; but this varies greatly in different districts. 
Cereals are grown chiefly in Upper Egypt, under the primitive system, 
being sown in the ground after its inundation, without plowing, and 
not needing. to be irrigated. A considerable area is under pasture, 
each group of cultivators having its small patch, upon which their sheep, 
or usually tethered camels, asses, and buffaloes are fed; but much green 
stuff is cut, always by hand, either for transport to the cities or for 
feeding cattle. The canals are greatly used for carrying produce to 
market or to the railway. But even the great advantages they offer 
for this purpose have been hitherto but imperfectly enjoyed, owing to 


the numerous illegal obstructions placed upon them, and unjust exact- 


ions in the shape of tolls. 


The great natural advantages of the country have their compensat-_ 


ing disadvantages. The land near the river banks is about 17 feet 
above its low-water level. The fall is very regular, and is reckoned at 
5 inches to the mile along the river, and about the same away from it. 
This renders the excavation of canals easy, aS in our northern plains, 
but makes continuous cleansing necessary and drainage difficult, and 
causes loss from soakage along the ditches. In summer the regulators” 
upon them are closed, and they become storages. The Nile water, 
richly laden with fertilizing materials, deposits it in the channel as well 
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as inthe fields, sometimes, when they have been dammed to a depth of 
28 feet. The dredging of the Ibrahimieh Canal costs over $200,000 a 
year, and on the other canals it is reckoned to occupy 60,000 men for five 
_ Inonths in the year. The annual state outlay upon the canals is $3,000,- > 
~ 000, a large portion of which is spent in cleansing them. Mr. Ll. D’A. 
Jackson, civil engineer (Hydraulic Works, 1585), calculates that the work 
required to be done each year by private proprietors and by the state 
___is equivalent to the removal of 500,000,000 cubic feet of silt a distance 
_ of 200 feet, and to a height of 40 feet, at an expense of $2,500,000 for 
_ the perrennial canals of Lower Egypt alone. In 1884, $290,000, and in 
1885, $305,000, was spent in works of protection against the Nile, which 
_ is embanked for many miles by dikes of great antiquity. The drainage 
- difficulty is even more serious, and by the neglect of proper provisions 
for the removal of the surplus waters large tracts of land have been 
soured or water-logged. The subterranean up-flow has to be provided 
against as much as floods upon the surface. Indeed, it is water rising 
through the soil that brings to the surface the salts which do the chief 
_ damage. There are very few proper locks or sluices, and constant satu- 
_ fation sometimes causes seed to rot in the soil. Under present con- 
trol these dangers are being faced; old drainage canals are being 
straightened and cleared of obstructions; improper levels rectified, and 
new arterial drains, 20 and 30 miles long, projected. The evil is prob- 
_ ably aggravated by extravagance in the use of water. The soil has, 
in places, those signs which, in America, would be considered distinct 
evidences of over-watering. 

‘he use of manure has grown, and is growing, since the perennial 
ae canals do not carry the sediment which, coming down in the annual in- 
oe _undations, had hitherto acted as a fertilizer. Crops, such as cotton and 
- sugar, have already threatened to seriously impoverish the soil unless 
= systematic fertilization is resorted to. Owing to the common use of 
_  attle-droppings for fuel, it is only pigeon dung that is generally em- 
ployed, and, of course, in but very limited quantities, though great 
_ numbers of them are reared in every homestead for this purpose, and 
Jarge quantities are brought from Upper Egypt every year. <A great 
: deal of fertilizing earth has been obtained from the ruins of ancient 
villages, once.built of unbaked clay, but this requires to be used with 
i care and discrimination on account of its varying elements. It is some- 
thing, however, to find the value of manure acknowledged by those 
a ~ who use the rich waters of the Nile. 
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Fearing the failure of the immense masonry barrage which crosses 
both branches of the Nile a short distance below Cairo at the head of 
the Delta, upon which the supply of water to the perennial canals 
largely depends, the government, in 1885, made an agreement with the 
Irrigation Society of Behera, by which it undertook to pay $210,000 a 
- year for thirty years for a supply up toa certain level, with a maximum 
~ of about 156,250 cubie feet per minute at Low Nile, lifted by two pow- 

_ erful sets of steam pumps into the Western Canal or Rayah’ Behera. 
- The weir has since been rendered secure, but the agreement indicates 
' the value of water and the difficulty of obtaining it, even in parts of 
Egypt. Owing to the defective alignment of some of the silting up of 
_ other canals, the task of raising the water a second time from the chan- 
nels to the fields has been cast upon a large, if not the largest, body of 
the cultivators. In 1864, according to Figari Bey, the number of saki- 
- yehs, or wooden water-wheels, used in Central and Lower Egypt was 
about 50,000, turned by 200,000 oxen, and managed by 100,000 persons, 
who watered 4,500,000 acres. ‘The water-wheels are of several varieties, 
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costing, on the average with the well, $150 each, {hat most in use suf- a 


ficing for 5 acres, or 10 acres if worked day and night, and employing 
three bullocks and two men on each shift. In the estimate of Figari 
Bey some steam pumps were probably overlooked, for, twenty years 
later, there were 2,000 of these at work in Lower Egypt, with coal rang- 


ing from $10 to $20 per ton. It can now be bought in Alexandria for — 


$5 per ton. The cost of steam pumping is about $1.50, but the price at 
which it can be hired varies from $2 up to $5 peracre. If paid in kind, 
the charge is one-fifth of a cotton, and one-quarter of a rice crop, as the 
latter requires more water. A 10-horse power engine gives an ample 
Supply for 100 acres during the season. There are also *“ shadoofs ” 
(Kgyptian water-lifters, or swing buckets) innumerable in constant em- 
ploy, which require six men to keep watered 1 acre of cotton or sugar- 
cane, or 2 of barley. 


Over 1,000,000 acres of the irrigated land belongs to the State, the — 


Fellahin upon them being its tenants, with a life interest and a title to 
their improvements; half as much is included in great estates, while 
the balance is in the hands of small proprietors. Omdehs, or notables, 
and sheiks, who control the village communes, often own estates of 
1,000 or even 2,000 acres, but the holdings of the great majority of. 
their constituents, who are working proprietors, are very small. The 
Crown tenants, of course, pay rent, but all pay a “land tax” of from 
$1 to $8 per acre, which might be more properly named a water rent, 
as no tax is levied if no water is given. It is clear that, if in addition 
to the taxes there is the cost of pumping and four months’ labor taken 
by the corvée, the produce must be great to yield any profit to the cul- 
tivator. The cost of the crop, including taxes and pumping, averages 
$25 per acre. The value of land averages $60 per acre in Upper Hgypt, 
and from $100 to $125 in Lower Egypt, but it not infrequently reaches - 
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$100 in the one and $300 to $350 in the other. Its variation may be _ 


judged from the fact that rents run from 50 cents to $50 per acre. 


Labor, of course, is plentiful and cheap—wages averaging from ten to 
fourteen cents per day—but on the other hand the agricultural imple- | 
ments employed are of the most primitive character ; the plow used is 
made on the same model as is delineated upon monuments thousands of” 
years old, and the Nile mud, though freely and easily worked after the 
subsidence of the water, requires constant attention throughout the 
year. 

The principal products are cotton, wheat, barley, beans, maize, sugar- 
cane, rice, and clover. In the Delta, those grown in summer are cotton, 
rice, Sugar-cane, melons, cucumbers and clover. During the floods the 
maize, cotton, rice, and sugar-cane are cultivated. The winter crops are 
wheat, beans, barley, and clover. The common rotation is a first year of 
cotton and clover, a second year of maize, wheat, and clover, and a third 


year of maize, beans, and clover. Cotton is too exhausting to the — 
soil to be grown every year. It could be grown every second year if” 
the water supply were larger, but the present practice is to grow it 


every third year only, or, what is the same thing, not more than one 
third of a farm is put under this crop in each year. It is by far the 
most profitable product in Egypt, an acre being worth from $75 to 
$125, as against $35 for rice, $25 for wheat, and $20 per acre for fod- 
der, beans, maize, or lentils. In Upper Egypt, wheat, flax, and beans 
are chiefly sown, while by the use of sakiyehs and shadoofs, millet, 


cucumbers, and melons are grown in summer. The food of the coun- ~ 


try, which is grown by irrigation, of course does not appear in this re- 


turn. Some fruit is grown, a great deal of forage, and a great variety — 


of vegetables, 
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‘Trees are comparatively rare in the Delta; but larger estates are 
sometimes planted with figs, mulberries, acacias, and sycamores, while 
the growth of other varieties, notably of the weeping willow, myrtle, 
_ elm, and cypress, are now being encouraged. Numbers of date palms 
are grown upon its borders. Large estates are reckoned to return a 
profit to their landlords, taking one year with another, of $25 per acre; 
those of moderate size, also with hired labor, $22.50 per acre, while the 
fellahin, in their own plots and with their own family labor, gain as 
m, : much as $32.50 per acre, irrigation here, as in France and Spain, favor- 
ing the small proprietors. The immense Khedivial plantations farmed _ 
___ by the State with most expensive machinery gave a profit of only $6.25 
+ peracre. Since they have been let to private proprietors they have 
___ returned a rent of $7.50 per acre, 

ar. ‘It should be noted that under despotic government and with the 
State undertaking the chief irrigation works the local communes are 
__ intrusted with the retailing of water. Where the state has attempted 
to irrigate on public estates it has only achieved a miserable failure. 
_ Seyond this the lessons of Egyptian experience, though somewhat 
—_- vague in detail, point clearly enough to the importance of the questions 
of silt, drainage, and fertilization, as presenting the most important of 
_ the difficulties to be surmounted. | 
| A French estimate of the total population in 1800 was 2,000,000; it 
is now nearly 7,000,000. The country, however, practically depends 
_ for its resources upon the fellahin, who are less than a third of this 
number. Upon them and their labors rest the whole superstructure 
_ of Kgyptian society. The population of 5,000,000, and a national debt 
—__ of $515,000,000—all are supported by the fruits of irrigation and the 
- industry of 2,000,000 irrigators. 

ane ‘The total area of Egypt (land and water) is about 8,000,000 feddans, 
- __ or 8,240,000 acres (1 feddan = 1.03 acres). Of this, 4,963,460 feddans, » 
or 5,112,364 acres. Agricultural population forms 61 per cent. of the 
total. Total population, 6,817,265. There is an annual increase of 
population of 1.25 per cent. 
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f 22 _ The crops of Egypt, wholly the result of irrigation in 1888, were : 
. Bees ; on ‘ Acres. 
Bec Wheat.........- BUMMER A Caen. Ws os. Lo ee 1, 237, 260 


TET Aho otf to eco. eo fees nce edn n ee conn nee nae 709, 180 
OE I Red nS ne eee pare 1, 236, 515 


Et 2 greet cece ene cnet eee tee cen ee cane tenes tenes peat 
CST On 11, 489 
SC aa hh eR ERMC py! 
Re ee yi ehh ee 6, 386, 300 


- In Lower Egypt the soil yields four crops in three years; in Upper 
_Kgypt, seven crops in eight years. 
In 1888 the “double cultivation” was 1,503,057 acres. In 1888 the 
xports amounted to £10,418,212, or $52,091,065. In 1800, the popula-_ 
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tion was 2,000,000; by the census of 1882 it was Ne dd 7,000, 000. It. 


is NOW fully that number. 
BRITISH INDIA. 


Irrigation in British India sustains the largest population, and is 
the most costly and extensive in the world. It has been practiced on 
the Indian peninsula from time immemorial. During the past third of 
a century, owing to the failure of the ancient works and the consequent 


destruction of crops with accompanying famine, the British rulers have — 


‘been compelled to assume large risks and make great outlays. It is 


estimated that about $120,000,000 have been expended under govern- — 


ment direction for irrigation work alone. As much more has also been 
used in the construction of canals for navigation, highways, and coun- 


try roads as well as railroads, for the purpose of making markets for 


‘the crops raised under the new system. 


The total population was estimated in 1888 at 269,477,728. The total 
area in square miles is 1,375,044. ‘The average density per square mile 
of population is 184.3. Over two-sevenths of the entire population are 


144,006,000 acres. Of this area 24,836,000 acres are under irrigation. 


- 


‘connected with agriculture. Total area cultivated is given for 1888 at 


The area most highly irrigated is the territorial divisions known as_ 
the northwest provinces and Oudh. It includes the great canal system — 


of the Upper and Lower Ganges; other works of the largest magnitude 
are found therein. There are 68,000,000 acres cultivated, of which only 


5,000,000 are under ditch. Wells are used largely in these provinces; — 


‘they number several thousand and serve about 2,000,000 acres of land. 


No statistics of well irrigation are kept. The Punjab includes an area 


somewhat larger. ‘The total irrigated by canal is now about 2,000,000 


acres. About 1,500,000 acres cover, it is estimated, the area irrigated by 


wells. In the Presidency of Bombay, with a total area of nearly 79,500,000 — 


acres, the area irrigated from all sources does not exceed 1,600, 000 ACTES ; 
the area irrigated from public works being less than 750, 000 ‘acres. 
In the Madras Pr esidency, out of an area of 89,500, 000 acres not 


more than 3 per cent.is irrigated from public works. The total area — 


under irrigation will not exceed 5,500,000 acres. Of the population - 


of British India and its native dependencies it is estimated that at least 
20,000,000 persons are supported from land irrigated by village and 
neighborhood wells. The storage reservoir system is of enormous ex- 


tent and great importance. In the island of Ceylon alone over 5,000 


irrigation tanks and reservoirs are reported. In the province of My- 
sore, India, 20,000 such tanks are reported. The number, large and 
small, will run into the hundreds of thousands. The average duty of 
water will range from 200 to 400 acres, according to locality. The 
snows from the Himalyan ranges afford a vast reserve against the 
enormous evaporation, which is a consequence of the equatorial posi- 
tion of British India. The great extent of the country and the differ- 
ences in physical configuration and climate produce considerable variety 
in rain-fall and seasons. 


Nearthe mountains irrigation is almost unnecessary, but the decrease _ 


in quantity is extremely rapid. North of the Punjab, near the foot- 


hills, the mean annual fall is 115 inches; 30 miles distant it is but 31 — 


inches, descending to 20 inches at 70 miles, 15 at 100 miles, and 6 inches 
at 350 ‘miles from the mountains. In the Sind the average rain-fall will - 


be less than 7 inches, while in the southern portions of the peninsula it” 


will range from 80 to 100 inches. 
The following table, though not of as recent date as desirable, will | 
give a clear view of the British Indian irrigation system : 
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The legal regulations in British India rest largely upon the canal 
act of 1873, framed upon the reports made to the Imperial Government 
by two prominent engineers who visited Egypt and southern Europe 
for the purposes of investigation. This act relates to northern India 
only. Madras and Bombay have their own government, organizing 
such work under ‘‘ Orders in Council,” and they do it very badly. 

The northern India canal and drainage act asserts the right of the 
State “to use and control for public purposes the water of all rivers 
and streams flowing in natural channels, and of all lakes and natural 
collections of still water.” The act is of an elaborate character, organ- 
izing a great staff of canal officers, giving power to enter private lands, 
defining compensation, procedure for granting water supplies, levying 
rates, constructing works, and granting all the powers necessary to 
carry on such vast stations. The Imperial administration has been a 
success. All attempts to engraft local self-government are a conceded 
failure. The general verdict unites favorably on the proposition that 
the Government investment has paid in actual dividends as well as in 
good order and prosperity to the people. 
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BRIEF OF DECISIONS * eae 
donment. EE 
When the water of a stream leaves the possession of a party, all his right to and ct 
___ interest in it is gone. at 
‘ _ Eddy v. Simpson, 3 Cal., 249. : 
If an appropriator of water, after using the same, allows it to return to the  — i 
stream without intention of using it again, that water becomes a part "3 
_of the stream, and is subject to appropriation by another. 3 
_ Eddy v. Simpson, 3 Cal., 249; Schulz v. Sweeny, 19 Nev., 359; Woolman v. 
_ _—_s Garringer, 1 Mont., 535. h 
The prior appropriator can not claim water after it has been abandoned by him 0 
and appropriated by another. | es 
_ ____Eddy v. Simpson, 3 Cal., 249; Barkley v. Tieleke, 2 Mont., 59. 
Rights of a prior appropriator of water may be lost by his acquiescence in an ad- 
Ear verse use thereof by another during the period limited by the statute ed 
of limitations. This would not apply to any portion of said water of ie 
which the prior appropriator did within said period resume, and after- 
wards, retain possession. p 
~ Union Water Company v. Crary, 25 Cal., 504; Davis v. Gale, 32 Cal., 26;. % 
‘Smith v. Logan, 18 Nev., 149; Woolman v. Garringer, 1 Mont., 535. be 
he attempt to convey a water right by an imperfect conveyance, while it may : 
snot operate as an absolute transfer, clearly operates as an abandonment Pee i, 
; by the grantor of his right acquired by appropriation, and the right of . 
the buyer relates to the date of his taking possession as an original ap- 
' ss propriation by him. 
_ Barkley v. Tieleke, 2 Mont., 59. a 
ne who has abandoned his prior right to the use of water can not by afterwards a4 
“i making a sale of the same revive his prior right in favor of his grantees, “ . 


~~ even if the same is made in good faith. 
Davis v. Gale, 32 Cal., 26. 













_An appropriator of water who for many years makes no use of the water, allows 
 . his ditch to become obliterated, and interposes no objection to the diver- 

Sy sion of the water by a subsequent appropriator, will be presumed to have 

OG abandoned his right of priority. 

Dorr v. Hammond, 7 Colo., 79. 

_ The facts that water was appropriated for a particular purpose, and that the 

_-~——s purpose has been fully accomplished, and that when accomplished the 

Sy -appropriators dispersed, and allowed a long time to elapse without using 

a the ditch, and then sold it for a nominal sum, may be received in evi- 

dence as tending to show abandonment. 

Davis v. Gale, 32 Cal., 26. 

failure to use for a time is competent evidence on the question of abandonment; 

. and if such non-use be continued for an unreasonable period, it may 

' fairly create a presumption of intention to abandon, but this. presump- 
as. tion is not conclusive, and may be overcome by other satisfactory proofs. 

Davis v. Gale, 32 Cal., 26; Sieber v. Frink, 7 Colo., 148. 


"eas pe 
Abatement of nuisance. 
See Actions for diversion of water, Nuisance. 


s brief of decision is enlarged from one made for the United States Irrigation Survey and pub- 
by the Interior Department (1890). The table of cases and the digest of decisions down to 
290, have been prepared under tho direction of the editor, 
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Act of Congress. i a 


See Statutes. 


Action against trespassers, who may maintain. ; 





A party who is in possession of a ditch and the water incident thereto hasan 


equitable interest therein, and can maintain an action against trespassers. — 


Barkley v. Tieleke, 2 Mont., 59. 


Action for diversion of water, tenants in common. 
Actions for diversion of the waters of ditches are in fhe nature of actions for the 


abatement of nuisances, and may be maintained by tenants in common eh 


in a joint action. 
Parke v. Kilham, 8 Cal., 77. 
In an action for the diversion of water from a ditch and land owned by the plaint- 


iff and others, his co-owners are not necessary parties. ; 
Himes v. Johnson, 61 Cal., 259. 


Action for injury to water rights, who may maintain. 


One to whom lands have been conveyed acquires thereby the legal title to such 
lands, even though there may be an oral agreement to reconvey, and 


may maintain an action to establish water rights connected with said 


land. 
Smith v. Logan, 18 Nev., 149. 
Action for invasion of water right, who may maintain. 


Until a claimant is himself in a position to use water, the right to the water does 
not exist in such a sense that the mere diversion and use of the water by 


another is a ground of action either to recover the water or damages for 


the diversion. 
N.C. & 8S. Canal Co. v. Kidd, 37 Cal., 282. 


Adverse use. 
Sec Prescription. 


Agriculturists and miners. 


See Miners and Agriculturists, relative rights of, Miners’ rights not superior to 


others. 
Application to beneficial use. 
See Appropriation. 
Appropriation. 


The first appropriator of water from a natural stream upon the public lands for 
a beneficial purpose has a prior right thereto to the extent of such ap- 
propriation. 


Atchison v. Peterson, 20 Wall., 507; Basey v. Gallagher, 20 Wall. 670; Irwin 


v. Phillips, 5 Cal., 140; Tartar v. Spring Creek M. & Mg. Co.,5 Cal., 395 ; 
Hill v. Newman, 5 Cal., 445; Conger v. Weaver, 6 Cal., 548; Hoffman v. 


Stone, 7 Cal., 47; B. R. and A. W. and M. Co.v. N. Y. Mg. Co., 8 Cal., 327: 


Hillv. King, 8 Cal., 336; Butte Canal and Ditch Co. v. Vaughn, 11 Cal., 143; 
Ortman v. Dixon, 13 Cal., 33; McKinney v. Smith, 21 Cal., 374; Union 
Water Co. v. Crary, 25 Cal., 504; Davis v. Gale, 32 Cal., 26; Osgood v. El 


Dorado W. and M. Co., 56 Cal., 571; Himes v. Johnson, 61 Cal., 239 5 


Brown v. Mullin, 65 Cal., 89; Junkans v. Bergin, 67 Cal., 267; Ware v. 


Walker, 70 Cal., 591; Schilling vy. Rominger, 4 Colo., 100; Coffin v. Left- ~ 


Hand Ditch Co., 6 Colo., 443; Wheeler v. Northern Colo. Irr. Co., 10 
Colo., 582; Golden Canal Co. v. Bright, 8 Colo., 144; Hammond »v. Rose, 
11 Colo., 524; Lobdell v. Simpson, 2 Nev., 274; Ophir Silver Mg. 
Co. v. Carpenter, 4 Nev., 534; Dalton v. Bowker, 8 Nev., 190; Barnes 
v.Sabron, 10 Nev., 217; Strait v. Brown, 16 Ney., 317; Jones ». 
Adams, 19 Nev., 78; Atchison v. Peterson, 1 Mont., 561; Barkley v. 


Tieleke, 2 Mont., 59; Keeney v. Carillo, 2N.M., 480; Farmers’ High Line 


Canal v. Southworth (Colo.), Lawyer’s Rep. (1889) IV, 767; Crane v. Win- 


sor, 2 Utah, 248; Monroe v. Ivie, 2 Utah, 535; Kalerv. Campbell, 13 Ore,, _ 


596. : 

The diversion of the waters of a stream with the object of drainage simply, or 
without the intention of applying them to some useful purpose, does not 
constitute an appropriation. 


Maeris v. Bicknell, 7 Cal., 261; McKinney », Smith, 21 Gal., 374; Thomasy. 


Guiraud, 6 Colo,, 530, 
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av ypropriaticn—Continued. 
4 De r One who-uses the waste water from the mining operations of another acquires by 
Paes t. such use no right, unless that water had been turned back into the orig- 


i 


| ea inal channel without any intention of recapture, and thus became publici 


at juris. 
Woolman v. Garringer, 1 Mont., 535: 







_ To constitute a legal appropriation, the water claimed must be applied to some 
a beneficial use or purpose. 
es Maeris v. Bicknell, 7 Cal., 261; Weaver v. Eureka Lake Co., 15 Cal., 271; 
r; By ki Davis v. Gale, 32’Cal., 26; Sieber v. Frink, 7 Colo., 148; Larimer R. Co. 
er _ v. People, ex rel. Luthe, 8 Colo., 614; Wheeler v. Northern Colo. Irr. Co., 
a 10 Colo., 582; Dick v. Caldwell, 14 Nev., 167; Farmers’ High Line Canal 


Ve 
me” v. Southworth (Colo.), Lawyers’ Rep. (1889), IV, 767. 
The true test of appropriation of water is the successful application thereof to 
the beneficial use designed, and the method of diverting or carrying the 
ea same, or making such application, is immaterial. 
_ «Thomas v. Guiraud; 6 Colo., 530. 
_ If land be rendered productive by the natural overflow of water thereon without 
ire . theaid of any appliances whatever, the cultivation of such land by means 
of the water so naturally moistening the same isa sufficient appropria- 
tion of such water to the amount necessary for such use. 
Thomas v. Guiraud, 6 Colo., 530. 


_ Appropriation completed, relates back : 
_ Although the appropriation is not deemed complete until the actual diversion 
sor use of the water, still if such work be prosecuted with reasonable 
diligence, the right relates to the time when the first step was taken to 
pr secure it. 
eee Kelley v. Natoma Water Co., 6 Cal., 105; Maeris v. Bicknell, 7 Cal., 261; 
aie Kimball v. Gearhart, 12 Cal., 27; N. C. & 8. C. Co. v. Kidd, 37 Cal., 


’, 
7) 
¥ 


a4 


BoE ; era 


¢ p 282; Osgood v. Water and Mining Co., 56 Cal., 571; Ophir Mining Co. v. 
ea: Carpenter, 4 Nev., 534; Irwin v. Strait, 18 Nev., 436; Sieber v. rink, 7 
ae Colo., 148; Wheeler v. Northern Colo. Irr. Co., 10 Colo., 582; Columbia 
Se Mg. Co. v. Holter, 1 Mont., 296. 

4 _ Appropriation, diligence : 
To acquire a right to water from the date of the diversion thereof, one must, 
1s within a reasonable time, employ the same in the business for which the 


oe ie appropriation is made. What shall constitute such reasonable time is a 
A question of fact, depending upon the circumstances connected with each 


_ particular case. 
oh Conger v. Weaver, 6 Cal., 548; Maeris v. Bicknell, 7 Cal., 261; Parke v. 
aa Kilham, 8 Cal., 77; Kimball v. Gearhart, 12 Cal,, 27; Weaver v. 
Sa Eureka Lake Co., 15 Cal., 271; Sieber v. Frink, 7 Colo., 148; Wheeler 
ee v. Northern Colo. Irr. Co., 10 Colo., 582; Atchison v. Peterson, 1 Mont., 
“a ey 561; Keeney v. Carillo, 2 N. M., 480; Ophir S.M. Co. v. Carpenter, 4 
| Ney., 534. 
___._* Diligence in the prosecution of work such as the appropriation of water by con- 
a yas structing a ditch for its use does not require unusual or extraordinary 
BN efforts, but only such constancy or steadiness of purpose or labor as is 
A 6c". usual with men engaged in like enterprises, who desire a speedy accom- 
ee plishment of their designs; such assiduity in ifs prosecution as will 
Hey manifest a bona fide intention to complete it within a reasonable time. 
Kimball v. Gearhart, 12 Cal., 27; Ophir. Mg. Co. v. Carpenter, 4 Nev., 534. 
__ Appropriation, extent of. 
_--—-—S--s- Fhe appropriation of the water of a stream for a particular purpose is an appro- 
en Ss ye priation of only so much of the water as 1s necessary for that purpose, 
es and the surplus, if any, may be taken by others. bok 
~~ Ortman »v. Dixon, 13'Cal., 33; McKinney v. Smith, 21 Cal., 374 § Davis v. Gale, 
neh 32 Cal.,26; Nevada Water Co. v. Powell, 34 Cal.,.109.: N. Ci. 8. C. Co. ¥. 
Oem Kidd, 37 Cal.,282; Edgar v. Stevenson, 70 Cal., 2386.5 Butte Canal & 
“ye Ditch. Co. v. Vaughn, 11 Cal., 143; Barnes v. Sabron, 10 Nev., 217 5 Simp- 
Ae son v. Williams, 18 Nev., 432; Lobdell v. Simpson, 2 Nev., 274; Sieber v. 
Frink, 7 Colo., 148. | He 
The quantity of water appropriated in any given case 18 to be measured by the 
file capacity of the ditch or flume at its smallest voint; that is, at the point 
| where the least water can be carried through it. We ye) 
Higgins v. Barker, 42 Cal., 238 ; Atchison v. Peterson, 20 Wall., 507 ; Ophir Min- 
ing Co. v. Carpenter, 6 Ney. , 393 ; Caruthers v, Pemberton, 1 Mont., 111. 
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Appropriation, extent of—Continued. 


. . - mB 

Appropriation of all water in a stream means as it ordinarily flows, and another 
may take the surplus in times of extraordinary high water or freshets. — 

Edgar v. Stevenson, 70 Cal., 286. . ee 

In determining the quantity of water appropriated it is proper to considerthe __ 
acts of the appropriator, the manner in which the ditch was constructed, 
the general size, etc. The appropriator would not be limited to the 
quantity turned into his ditch in the first place, unless by the general 
plan, size, and grade of the ditch it was not capable of carrying more 
than was first diverted. If by reason of obstructions or irre ularity in 
the grade of the ditch it was not capable of diverting as much water as ‘ 
its general size would indicate, the appropriator would be allowed a 
reasonable time to remove such obstructions or adjust the grade, and . 
then fill the ditch to its capacity. 

White v, Todd’s Valley Water Co., 8 Cal., 443. . 

The erection of a dam across a natural water-course is an actual appropriation of — 
the waters of the stream to that point, but no farther. Anyone mayap- —— 
propriate the water found below the dam. 

Kelly v Natoma Water Co., 6 Cal., 105. 

If one appropriates a part of the waters of a stream for a certain period of time, 
any other person may not only appropriate the residue and acquire a right 
thereto as perfect as the first appropriator, but may also acquire a right 
to the quantity of water used by the first appropriator at such timesas __ 
it is not needed or used by him. 

Smith v. O’Hara, 43 Cal.,371; Barnes v. Sabron, 10 Nev., 217. , 

The right to acquire, by the prior appropriator is limited to the amount of water 
appropriated. In subordination to his right thus limited others may ap- 
propriate the remainder of the water running in the stream. are 

Butte Canal & Ditch Co. v. Vaughn, 11 Cal., 143 ; Ortman v, Dixon, 13 Cal., 
33; McKinney v. Smith,21 Cal., 374; Nevada Water Co. »v. Powell, 34 
Cal., 109; Higgins v. Barker, 42 Cal., 233; Brown v. Mullin, 65 Cal., 89; 
Junkans v. Bergin, 67 Cal., 267; Lobdell v. Simpson, 2 Nev., 274; Proctor 
v. Jennings, 6 Nev., 83; Barnes v. Sabron, 10 Nev. , 217; Strait v. Brown, 16 
Nev., 317; Chiatovich v. Davis, 17 Nev., 133; Thomas v. Guiraud, 6 Colo., 
£30. 

The prior appropriator has a right to have the water so appropriated flow. 
down to the point of his appropriation undiminished in quantity and 
quality. A subsequent appropriator would have the right to use water. 
from said stream in such a manner as not to cause any positive or sen- — 
sible injury to the former appropriator. 

Bear River & Auburn W. & M.Co.v.N. Y. Mg. Co., 8 Cal., 327 ; Hill v. King, 8 
Cal., 336; Butte Canal and Ditch Co. v. Vaughn, 11 Cal., 143; Phenix 
Water Co. v. Fletcher, 23 Cal., 482; Natoma W. & M. Co. v.McCoy, 23 Cal., 
491; Nevada Water Co. v. Powell, 34 Cal., 109; Stein Canal Co. v. Kern 
Island Irr. C. Co., 53 Cal., 563 ; Lobdell v. Simpson, 2 Nev., 274 ; Cranev, 
Winsor, 2 Utah, 248. SPE) 

The right of a riparian proprietor to the waters of a river should be determined . 
by the application of the principles of prior appropriation. Seay, 

Reno Smelting M. & R. Works v. Stevenson (Nev. ) Lawyers’ Rep., 1889,"1V, 60. 8) 

A subsequent appropriator from a natural stream has no right to destroy the — 
ditch of a prior appropriator, or to materially diminish the quantity or 
deteriorate the quality of the water to which the latter is entitled ; nor 
has the prior appropriator a right to extend his use of water to the preju 
dice of the subsequent appropriator. 

McKinney v. Smith, 21 Cal., 374; Nevada Water Co. v. Powell, 34 Cal., 109; 
Higgins v. Barker, 42 Cal., 233; Stein Canal Co.v. Kern Island Irr. Co., 
03 Cal,,563; Brown v. Mullin, 65 Cal.,89; Junkans v, Bergin, 67 Cal.,_ 
267; Lobdell v. Simpson, 2 Nev., 274; Proctor »v. Jennings, 6 Nev., 83; 
Sieber v. Frink, 7 Colo., 148; Larimer County R. Co. v. People, ex rel., 8 
Colo., 614. 

The right to use water for purposes of irrigation, when its use is not indispensable, 
but for the purpose of increasing the products of the soil, must be subordinate to the 
right of a co proprietor to supply his family, tenants, etc., their natural wants for — 
necessary and domestic purposes. ; 

Baker v. Brown, 55 Tex., 377, 
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ropriation, extent of, character of use considered in determining. 
beneficial use, without regard to the nature thereof, will sustain the right by 
appropriation; but the nature of the use may be important as denoting 
i; _ the extent of the water appropriated. Water taken for a mill is not taken 
sas an. article of merchandise, to be sold in the market; it ismerely taken 
| for use as a motive power, and, having subserved this purpose, may be 
a7) taken by others. 5 
___ MeDonald v, Bear River & Auburn W. & M.Co., 13 Cal., 220. . 
be The appropriation of water to a beneficial use by consumers receiving it through 
. a ditch belonging to a public carrier of water is accomplished at the time 
mh the water is actually used beneficially by the consumer, and consumers 
oT thereof are not necessarily upon 2n equality, but may have different 
tars priorities of right. 
B y Farmers’ High Line Canal v. Southworth (Colo. ), Lawyers’ Rep.(1889), IV, 767. 
_ Appropriation, Indian may acquire right by. 
An Indian may acquire a right to the use of water on the public lands by appro- 
She -priation, and may maintain an action for diversion of such water. This 
PPS / right would carry with it the right to repair a temporary damage to his 
ditch or dam, and those who might obtain possession under him would 


‘ae have the same right. 
re Lobdell v. Hall, 3 Nev., 507. 


Appropriation, manner of making, may be regulated by the legislature. 
The legislature can not prohibit the appropriation or diversion of unappropriated 
ss water for useful purposes from natural streams upon the public domain, 
but it may regulate the manner of effecting such appropriation or diver- 
sion, and may designate how the water shall be turned from the stream 
or how it shall be stored and preserved. 
Larimer County R. Co. v. The People, 8 Colo., 614. 


_ Appropriation, notice, effect of. 
_ A notice of intention to appropriate is evidence of possession, but of itself alone 
‘ is not sufficient. Taken with other acts it amounts to sufficient evidence. 
It forms one of a series of acts which, taken together, make the right 
perfect. 



















$ Be i ing Co. v. Holter, 1 Mont., 296. 

Appropriation of land and water requires different character of acts. | 

Public land is appropriated by one character of act, water by another. The dig- 

eke ging of a ditch on public land is not an appropriation of land for a mill- 
f site, nor is the mere appropriation of a mill-site an appropriation of 

ie water for milling purposes. 

vt Robinson v. Imperial Silver Mg. Co., 5 Nev., 44. 


Appropriation, right attaches when. 

Although one may not have completed his work for diverting or using water, 

EDEN and therefore has not completed his appropriation, yet he has a right to 
‘the use of so much of the waters of the stream as may be necessary to 

prevent his works from injury while in the process of construction, 


Weaver v. Conger, 10 Cal., 233. 


_ Appropriation, rights acquired by. 
An appropriation of water at a given point carries with it an implied authority 
Be to do all that shall become necessary to secure the benefit of such appro- 
eens priation. To this extent the appropriator acquires an easement in the 
dares, adjoining lands. This right is, however, restricted to the narrowest 
. limits, and it must be exercised in such manner as to occasion as little 
ee") damage as possible to the owner of the adjoining premises. 
ro. | Crisman v. Heiderer, 5 Colo., 589. 
‘The appropriation of water flowing through the public lands confers no right on 
ay the appropriator, either against the Government or its grantees, in the 
‘absence of Congressional legislation qualifying the effect of the Govern- 
ment patent. And this is so, although the customs, laws, and decisions 
of the courts of the States wherein the land lies recognize and enforce 
rights acquired by prior appropriation in controversies between occupants 
ret of public lands without title from the Government, 
. ‘Union M. & M. Co. v. Ferris, 2 Saw., 176. 
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Conger v. Weaver, 6 Cal., 548; Thompson v. Lee, 8 Cal., 275; Columbia Min- 
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BSerecinion: rights acquired by—Continued. 


By ap peeerk ition one acquires only the right of possession and use of ween quali- 


fied by the right of others to its use, in such manner as shall not materi- 
ally diminish or deteriorate it, at the place of his appropriation, in quan- 
tity or quality. 


Columbia Mining Co. v. Holter, 1 Mont., 296; Alder Gulch Con. Mg. Co. ve 


Hayes, 6 Mont., ol. 
Appropriators, prior and subsequent. 


If two parties have acquired rights to the use of the water in a stream and the 


volume of that water is increased by others turning into said stream the 


water from their ditch without intention of retaking it, said increase, be- 


coming publict juris, does not affect the relative rights of the appropri- 
ators. ‘Those rights remain the same as they would if the increase had 

been due to a natural cause. 
Davis v. Gale, 32 Cal., 26. A 
Priority of appr opriation shall determine the right to water of a natural stream ; 
the water is not ‘‘ appropriated” until it is applied to some beneficial use. 
F eens High Line Canal v. Southworth (Colo.), Lawyer’s Ren ., Ann. 1889, 

aly (of 8 


pe relative rights. 


The question in controversies between two appropriators where the prior appro- 


priator asks damages from the subsequent appropriator, or seeks to re- 
strain him from using the water is, has the prior appropriator’s use and 


enjoyment of the water for the purposes for which he claims its use been — 


impaired by the acts of the subsequent appropriator ? 
Atchison v. Peterson, 20 Wall., 507; Union Water Co. v. Crary, 25 Cal., 504; 
Hill v. Smith, 27 Cal., 476. 
Different users of water, obtaining their supply through the same ditch, may, un- 
der some circumstances, have different priorities of right to the water. — 
Farmers’ High Line Canal v. Southworth (Colo.), Lawyer's Report, Ann. 1889, 
iv, 767. 


The appropriation of mining water is open to all persons, and the legislature has | 
no power to enact laws that will permit an irrigating company to control — 


or manage the water of any part of the Territory in disregard of the rights 
of individual claimants. / 
Monroe v. Ivie, 2 Utah, 535. 
Where several parties who had appropriated water from the same stream at dif- 
ferent times and in different amounts entered into a contract to construct 
a new ditch, their several interests in the water to be carried in such 


ditch must, in the absence of any direct agreement, remain the same as — 


prior to such contract and construction of such ditch, both as to the 


quantity to which each was entitled and as to the date his rights at- 
tached. 
tominger v. Rquires, 9 Colo., 327. 


The use of water for mining purposes is one of the uses recognized and protected 


by the laws, both of the State and Federal Governments, and while an 


appropriator of the water of a natural stream is entitled to have such 
water flow down to him undiminished in qui untity, any deterioration in 
quality occasioned by the use of it above for mining purposes must be an 
injury without consequent damages. 
Bear River W. Co. v. New York Mg. Co., 8 Cal., 327. 


Appropriator’s right co-extensive with his ditch. 


The right to have water flow into a ditch is co-extensive with the ditch itself; 
and when a water-ditch extends into two or more counties an action for 


* 


damages caused by acts preventing the water from flowing into the ditch, 


and for an injunction to prevent such acts may be brought i in any county 
into which the ditch extends. Although the act complained of occurred 
at the head of the ditch, it was injurious to the whole length thereof. 


Lower Kings R. D. Co. v. Lower Kings R. & F. Co., 60 Cal., 408. 


Appropriator’s rights in water in a natural stream usufructuary. 


An appropriator of water so long as such water continues to flow in its natural 
course acquires no specific property in the water itself, His rights, like 
those of a riparian owner, are strictly usufructuary. 


Eddy v. Simpson, 3 Cal., 249; Kidd ». Laird, 15 Cal., 161; McDonald v. | 


Aba 29 Cal,, 200; Alder Gulch Con, Me. Co. v Hayes, 6 Mont,, 31, 
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Se : ~ r a ‘ : 
priator, right to remove obstructions. 
appropriator of the waters of a natural stream flowing through public lands 
has aright, as against subsequent purchasers from the United States, to 
. go upon the land of such purchaser higher up the stream than the point 
of diversion and remove obstructions from the bed of the stream, so as 
to cause its waters to flow in their natural channel to the point of diver-_ 


ee sion. 
__~-Ware v. Walker, 70 Cal., 591. 


ow 


|, ae : 
propriators tenants in common, 
Where different persons separately appropriate the waters of a stream and are 


————s severally using the same under certain regulations as to the time and 
fi Se manner of such use they are tenants in common, and each of them may 
eye st maintain an action to enjoin a tresspasser from diverting any portion of 

the water thus appropriated. 


Lytle Creek Water Co. v. Perdew, 65 Cal., 447. 


ovenant which runs with land. 


aS A covenant between two adjoining land-owners to appropriate and convey the 
_ —_—sC waters of a stream into a reservoir for their joint use runs with the land, 
and the successor of one on whose land the reservoir is situated can not, 
inten by changing the point of diversion, claim all the water. ; 
Vie Weill v. Baldwin, 64 Cal., 476. ea ee 
_ Customs, local, must be proved. | 
4 See Practice. 

Dam, appropriaticn by means of. | 
oa _ When one appropriates water by means of a dam and ditch sufficient for the pur- © 

a pose in the natural condition of the stream as it then existed, he may not 

afterwards raise his dam higher to obviate obstructions to its use occa- hs 
sioned by physical changes in the stream, whether natural or artificial, =~ 
if such action on his part would work an injury to subsequent appropri- : 
—-——s ators who were not responsible for the changes in the stream. 

Nevada Water Co. v. Powell, 34 Cal., 109. 


5 
a 


/ 


am, duty of owner. 

- The owner of a dam is bound to see to his property, and to so govern and con-_ 
sae, trol it that injury may not result to his neighbors. 

- Fraler v. Sears Union Water Co., 12 Cal., 555. 


am, harmless when erected, may not be abated. 
A dam erected on astream in a manner nowise injurious or prejudicial at the 
ah time of its erection to rights of others on the same stream, but which, by 
reason of circumstances that could not have been anticipated, happening 
subsequently and operating in connection with it, does cause injury to 
others, is not such an obstruction as to authorize its abatement or justify 
a recovery of damages against the person so building the dam for injury 
ss thus occasioned. 
Proctor v. Jennings, 6 Nev., 83. 


Damages, actual, not necessary to an equitable relief against wrongful diver- 

sion of water. , 

Equitable relief will be granted for a wrongful diversion of water, even though 
Bee no actual damage is shown. Every violation of a right imports damage, 

and this principle is applied whenever the act done is of such a nature 


as that by its repetition or continuance it may become the foundation of 


oes an adverse right. Bee NF, 
Be uae Barnes v. Sabron, 10 Nev., 217. 


xt 
ei 


the 


mages, when actual, necessary to justify an action. igus 
See Injury; not always necessary to justify an action. . 


bo a 


- Damage by breaking cf dam or ditch. 
oe & See Negligence. 
ea m. = 


340 | _ JTRRIGATION IN THE UNITED STATES. 





Damages from ravine adopted as part ofa ditch, who responsible for. To 
One who adopts a natural water-course as a part of his ditch does so to theex- od 


tent of the capacity of his ditch, and he is liable for injuries to lands — Ree. 
resulting from an overflow of that water-course caused by his failure to —* 

have it properly cleared of obstructions or of his turning into it a quan-_ if 

Hy 9G tity of water which, added to the natural waters flowing therein, Oxy 
ceeded its carrying capacity. ae. 
Richardson v. Kier, 34 Cal., 63; Richardson v. Kier, 34 Cal., 263. er 
Damages, liability of corporation to stockholders. . ‘7 
Where several persons owning a ditch and water right form a corporation, the 
express object of which is to own, keep in repair, and enlarge such ditch, i 

and to control and divide the use of said water for the benefit of the sev- i: 

q 

eral stockholders in accordance with their interests in the stock of said ae 
corporation, that corporation is bound to discharge the duties prescribed — Me 


in the certificate of incorporation, and for any failure or neglect to dis- 
charge these duties it would be liable to any stockholder who isinjured =~ 


thereby to the extent of his damages. oe 

O’Connor v. North Truckee Ditch Co., 17 Nev., 245. ane 
Damages, when ditch-owner liable for. Wesete % 
A ditch- owner would be liable for an injury caused wantonly or by gross negli- nah er, 


gence; but he is not liable for a mere accidental injury, where no negli- . 
gence isshown, to aminer locating along the line of such ditch subse- 
quently to the construction thereof, neither party claiming ownership of 
the soil. 
Tenney v. Miners’ Ditch Co., 7 Cal., 335. ye Wh chevy 


Damages, when prior appropriator entitled to recover. ‘ee 


A prior appropriator of water is entitled to recover damages for injuries caused by A j 
the acts of subsequent appropriators on the stream above in erecting = 
dams or other obstructions, by which the regularity of the flow of water ae 
is so disturbed as to cause actual injury, or in diverting the water to - 
the use of which he is entitled. ys ae 

Coker v. Simpson, 7 Cal., 340; Phoenix Water Co. v. Fletcher, 23. ma 481 See 
Natoma Water and Mg. Co. v. McCoy, 23 Cal., 490. ~ Pe re 


Deed, construction of. Dra 


A deed which conveys a certain tract of land, and also the prior right to the use ee 
of a part of the water of a stream flowing through said land, must be 
construed as conveying a right to water over and above that of a mere 


A 


riparian owner. i ans te S, 
Dalton v. Bowker, 8 Nev., 190. 5. Rod 
Diligence in perfecting appropriation. yee ek 
In determining whether the work necessary to the appropriation of water has = 
been prosecuted with diligence, it is proper to take into consideration the ~ 
circumstances surrounding the parties which would affect any personwho 
might be engaged in the same undertaking, such as the nature and climate Nae 

of the country, the condition of the weather, and the difficulties of pro- “ F 
curing labor and materials. eke il 
Kimball v. Gearhart, 12 Cal., 27; Ophir 8. M. Co. v. Carpenter, 4 Ney., 534. ae al 
In determining whether diligence has been exercised in prosecuting the work for 


the appropriation of water, matters incident to the enter} prise, and not 

those incident to the person, such as the illness of the appropriator or his 

lack of pecuniary means to prosecute the work, are to be considered i in| 

excuse for great delay. Ml 

Ophir S. M. Co. v. Carpenter, 4 Nev., 534; Keeney v. Carillo, 2 N. M., 480. __ a4 
Distribution of water for public use. : Paid 
See Ditch-owners are public carriers. ; Mie is, 
Ditch, authority of court of equity over. 1 Nas 
If one own a ditch, and right of way for same, a court of equity has no authority < 


by its judgment to allow the ditch to be washed away for mining pur- a 
poses, even after providing that such portion of the ditch as mightbe = 
destroyed should be replaced by a metal pipe or flume which would 
answer all purposes of the ditch. The court should not licenseatrespasa == 

on such property, or compel the owner thereof to exchange the same for a 


other property for the convenience of a private person. 
Gregory v. Nelson, 41 Cal., 278. 


























ee "The earrying capacity of a ditch is a question of fact, which does not require 
MS tor its proof unusual scientific attainments or peculiar skill. Men who 

have acquired a knowledge upon such subjects from experience in min- 

competent as experts to testify to the fact. 

Frey v, Lowden, 70 Cal., 550. 


Ditch, conveyance of. 
sy _ See Right of way, conveyance of, water-right, when an appurtenance. 
a le « \ 
Ry ae enlargement of. 
If one is entitled to all the waters of a stream at the point where his diteh starts 
Ta i ae out, the capacity of that ditch or its enlargement is of no moment to 
é. others having ditches on the stream. 


, James v. Williams, 31 Cal., 211. 


itch, character of, as an excavation not changed by flumes at different points. 


Fiumes constructed at different parts of the line of a ditch can not change the 
general character of the work as an excavation ; such flumes are merely 
connecting links and a part of the ditch. A statute giving a lien for 
labor bestowed or material furnished upon buildings, wharves, or other | 
superstructures does not include ditches. Equity raises no lien in regard 
to real estate, except that of a vendor for purchase money. 

. Ellison v. Jackson Water Co., 12 Cal., 542; Horn v. Jones, 28 Cal., 194. 


a ii ches, liability of owner for damages from. 
i ’ : Negli gence. 


‘The two rights to work the mines and to divert the water of steams from the 
natural channels stand upon an equal footing, and when they conflict 
they must be decided by the fact of priority upon the maxim of equity, 

; _ Qui prior est in tempore, potior est in jure. 

Irwin v. Phillips, 5 Cal., 140; Wixon v. Bear River & Auburn W. & M. Co., 
24 Cal., 367 ; Levaroni v. ’ Miller, 34 Cal., 231. 
~The owner of a mining claim and the owner of a ditch or water- right stand 
upon the same footing ; that is, their respective rights attach “from the 
date of appropriation, the first in time being the first. in right; but 
where both rights can be enjoyed without interference with or material 
impairment of each other, the enjoyment of both is allowed. 
Jennison v. Kirk, 98 U.S., 453 ; Hill v. Smith, 27 Cal., 476; Clark v. Willett, 
35 Cal., 534. 


att ‘Ditch-owners are public carriers. 


Owners of ditches or canals, as such, are carriers and quasi-public servants. 
They are awarded certain pr ivileges, and are charged with certain duties 


and subject to reasonable control. 
Price v. Riverside L. & I. Co., 56 Cal., 431; MeCrary rv. Beaudry, 67 Cal., } 
— 120; Wheeler v. Northern Colo. Irr. Co., 10 Colo., 582. 


s -Ditch-owners as carriers, duties of. 
'_ __ Ditch-owners, as such, are carriers, and must furnish water at the established ” 
rate (the county commissioners being empowered to fix a maximum rate) 
to the class of persons using it inthe manner named in the articles of 


incorporation. 
Golden Canal Co. v. Bright, 8 Colo., 144; Wheeler v. Northern Colo, Irr. O05; 


ee 10 Colo., 582. 

p Diteh, right of way for. 

| _ See Easement, Right of way. 

. an Ditch, water- rights co-extensive with. 

as: See Appropriator’s right. 

IN * ‘Ditch, repairs of, liability for. 
See Estoppel. 


‘ pith, value of, how proved. 
The ordinary way of proving the value of a ditch is by showing its capacity, the 
te of the water in its vicinity, and the probable duration of the de- 


Giarkt, "Willett, 35 Cal., 534. 
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Diversion of water from reservoir will be enjoined, when. 


4 ‘ - Tag £ “a " 4 4) ey 
One who constructs on the public lands a reservoir to collect and store, for the — 
purposes of irrigation, the water flowing down a ravine, acquires a@ — 


vested right of property in the reservoir and water, of which he can not 

- be divested for mining or other private purposes, and a court of equity — 

will enjoin miners from injuring the reservoir or diverting the water — 

therefrom. aoa 
Rupley v. Welch, 23 Cal., 452. 


Diversion of water illegal, may be prevented. a” 


One attempting to illegally divert water belonging to another may be ejected ~ 


from the possession of ground occupied by him for completing such illegal 


diversion, and can not complain of the means taken to defeat hisobject. 


Butte Table Mountain Co. v. Morgan, 19 Cal., 609. 
Diversion of water, liability for. . ' 


One who diverts the water of a natural water-course, that was accustomed to 


flow through the land of another, and that other thereby suffers injury, 
is liable to damages for the injury thus inflicted. 
Ellis v. Tone, 58 Cal., 289. 


In an action for diversion of water, the defendant is not liable for damages to — 


another appropriator from the same stream resulting from a deficiency of 


the water supply, unless he was diverting from the stream more water 
than he was entitled to at the precise time the deficiency complained of — . 


existed. 
Brown v. Smith, 10 Cal., 508. 


'- Diversion of water, pleading in action for. 


In an action for diversion of water, the fact that the diversion was accomplished 
by one means or another is not important enough to require several — 


counts setting forth the different modes of diversion. 
Gale v. Tuolumne Water Co., 14 Cal., 25. 


Diversion, right of. 
See Appropriation. 

Diversion, right of, as affected by recital in deed. 
See Estoppel. 


Diversion, riparian owner’s right of. 
See Riparian rights. 


Diversion, sufficient allegation in complaint for. 


The allegation, in a complaint for the diversion of water, that the plaintiff was 


"> y% 
" 
«es 
oa 
\ 


ce Se 


entitled by virtue of prior appropriation to all the water flowing in the 
stream at the head of his ditch, entitles him to prove a diversion of 


water from smaller branches of the stream supplying water to that — 


point. 
Priest v. Union Canal Co., 6 Cal., 170. 


Diversion of water, wrongful, may be restrained. ; ye 


Equity will restrain the continuous wrongful diversion of water at the instance 
of a prior appropriator thereof, although vo actual damages are averred — 


or proved. Equitable relief is granted in such cases to prevent wrong-— 
ful acts from ripening into a right. 
Moore v. Clear Lake Water Works, 68 Cal., 146. 
Easement for flow of water. 


The rule that the owner of a tract of land has an easement in a lower adjacent y 


tract to the extent of burdening it with the water naturally flowing fo — 


it from the upper tract applies only to waters naturally so flowing, and 


the acts or industry of man. 
Ogburn v. Connor, 46 Cal., 346; Boynton v. Longley, 19 Nev., 69. 


Easement for irrigating purposes. : 


All lands in this Territory are held in subordination to the dominant right of — ee 


others who must necessarily pass over them to obtain a supply of water 
to irrigate their lands. It is not, therefore, necessary that there should 


a ditch. 
Yunker v. Nichols, 1 Colo., 551. 
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the servitude of the lower tract can not be made more burdensome by 
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be a conveyance in writing to establish an easement for right of way for 2 ‘ 
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ak Basement, grant of right of way for a ditch. 

Siege A grant of the right to all the water in a stream, and of the right to enter on 
aaa the land of the grantor and construct and maintain all dams, ditches 
: pipes, or flumes necessary and proper for conveying such water over 
eee _said land to the place of its use, vests in the grantee the right to con- 
; vey said water at different times and places, or to change or enlarge hig 
A ditch, and to use it in any manner he pleases, if the grantor is not injured 
ey ieee by such use. 


“¥ Spear v. Cook, 8 Ore., 380. 
__ Easement on public lands. 
bis _ See Statutes, act of July 26, 1866, Appropriator, right to remove obstructions. 


_ Basement, right of way for ditch. 
_ A grant of the right of way for a ditch over a tract of land is an easement only, 
and is not a grant of the land or water flowing over it. When an 
easement is granted, nothing passes as an incident to such grant but 


Bice») what is necessary for its reasonable and proper enjoyment. 

re Miller vy. Vaughn, 8 Ore., 333. 

_. SHasement, right of way under act of July 26, 1866. 

_-~—--'‘To one who had, prior to the passage of the act of July 26, 1866, constructed 
a ditch over public land and had acquired a right to the water carried 

therein, recognized by the local customs, laws, and decisions of the 

, courts, that act operated as a grant of the right of way, and of the 

ae ‘ diteh through which the water was running at the date thereof. 

Ys Broder v. Natoma Water Co., 101 U. S., 274; Broder v. Natoma Water Co., 

fe 50 Cal., 621. 

‘ 


—  _ Eminent domain. 
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_ Statutes conferring the power to condemn private property to the use of another 
fet without the consent of the owner are in derogation of the common law 
aa and must be strictly construed. 

ee San Francisco and Alameda W. Co. v. Alameda W. Co., 36 Cal., 639. 

_ The supplying of the inhabitants of a town with pure, fresh water is a public. 
Bere! use, in behalf of which a corporation is authorized to exercise the right 
eS of eminent domain. The right of an individual to enjoy the flow of 
ae water in its natural channel upon or along his land may, under the laws 


of this State, be condemned for public use. 


wee Heyneman v. Blake, 19 Cal.,579 ; St. Helena Water Co. v. Forbes, 62 Cal., 182’; 
ae Spring Valley W. Works v. San Mateo W. Works, 64 Cal., 123; Lux »v. 
See Haggin, 69 Cal., 255. 
Bi, The right of eminent domain is restricted to the taking of private property 
‘ag for public use. It can not be exercised in favor of the owners of mining 
ieee claims, to enable them to obtain water for their own use in working such 
the en claims, though the intention may also be to supply the water to others 
| ae for mining and irrigating purposes. 
Rey te Lorenz v. Jacob, 63 Cal., 73. 
_~_- To authorize the condemnation of private property there must be a real neces- 
Tas sity; the mere fact that it would be convenient and profitable to the cor- 
aie: poration to acquire the property would not justify the exercise of the 
. Naa right of eminent domain. 
aa Spring Valley W. Works v. San Mateo W. Works, 54 Cal., 123. 
_-—~—-—- The proprietor of an irrigating ditch has a property ownership both in the ditch 
nee p : and the right of way therefor, which can not be taken or damaged for 
ee public use, except upon payment of just compensation. 
ie Tripp v. Overocker, 7 Colo., 72. 


os ta : 
__ Estoppel. 
ig One having a right by prior appropriation to the use of the waters of a stream, 
apa who stands by and allows another to purchase from a third party wrong- 
ees fully claiming to have the right to said water, without asserting or mak- 
rH ing known his claim, is estopped from afterwards asserting that claim. 
; Fabian v. Collins, 3 Mont., 215. 
Ifa prior appropriator of the water of a stream stood: by and saw another appro- 
fi priate the water of that stream at great expense, under the mistaken 
idea that he was thereby acquiring a prior right thereto, and did not in- 
ie form him of the mistake, he, the prior appropriator, and his vendors are 
estopped from afterwards claiming such water. 
Parke v. Kilham, 8 Cal., 78. 
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' Estoppel—Continued. . 1 
The facts that a ditch was constructed at heavy cost and was maintained and 


used with the knowledge of the true owners, and without any objection 


or opposition on their part, are not sufficient to operate an estoppel. 


‘There must be some degree of turpitude in the conduct of a party before 


a court of equity will estop him from the assertion of his title. 
Biddle Boggs v. Merced Mg. Co., 14 Cal., 279; Anaheim Water Co. v. Semi- 


Tropic Water Co., 64 Cal., 185; Stockman v. Riverside L. and I. Co., 64 


Cal., 57; Lux v. Haggin, 69 Cal., 255. . 


Estoppel, recital in deed. . 


A recital in a deed to the effect that the grantee is about to divert the waters of 
a certain stream (which flowed through the grantor’s land), and to ap- 
propriate the same, followed by a grant of the right of way to conduet 
water over the land of the grantor, does not estop said grantor from 
denying the right of the grantee to divert the waters of said stream. 

AZimmier, adm’r, v. San Luis Water Co., 57 Cal., 221. 


Estoppel, use of water, notice. . 


One who acquires a right to the use of a part of the water of a ditch, not to ex- 
ceed a certain definite amount, upon condition of paying his pro rata 
share of the needed repairs, has the option of using whatever amount he 


may desire within the fixed limit and he will not be held liable beyond — 2 


the proportion so used; if, however, he gives notice that he will require 
a certain amount, he will be bound by such notice, and estopped from 
showing that he did not need or use that amount. 

Brown v, Evans, 18 Nev., 141. 


Plumes do not change general character of a ditch. 
See Ditch, character of, not changed by flumes. 


Foreign water. 
See Water-course, natural, may be utilized. 


Government, right of, as riparian owner. 
See Riparian rights, Government as owner. 


Indian, appropriation by. 
See Appropriation, Indian may acquire right by. 


Injunction, decree construed. 


A decree which forbids interference with the waters of a creek which rise above 


a certain dam does not prohibit the use and enjoyment of the waters which 


may remain and flow down after the ditch of the complaining party has — 


been supplied, but simply prevents interference with the water above the 
dam or the amount necessary to fill such ditch. 
American Co. v. Bradford, 27 Cal., 360. 


Injunction, jurisdiction of superior courts. 


The superior courtsin California have jurisdicticn to grant a preliminary injune- 
tion restraining an alleged trespasser from diverting the waters of a stream 


during litigation and to require him to remove the means by which the 


diversion is made. 
Johnson v. Superior Court, 65 Cal., 567. 


Injunction granted to prevent acts injurious to a water right. 


An appropriator of water is entitled to protection against acts which materially _ 


diminish the quantity of water to which. he is entitled or deteriorate its 
quality for use to which he desires to apply it. Equity affords the appro- 
priate remedy, by way of an injunction, for such wrongs. . 

Cole Silver Mg. Co. v. Virginia Gold Hill W. Co.,1 Saw., 470; Tuolumne 
Water Co. v. Chapman, 8 Cal., 392; Rupley v. Welch, 23 Cal., 452 ; 
Phenix Water Co. v. Fletcher, 23 Cal., 481; Moore v. Clear Lake Water 
Works, 68 Cal., 146; Lake v, Tolles, 8 Nev., 285; Barnes v. Sabron, 10 Nev.,. 
217; Harris v. Shontz,1 Mont., 212; Gallagher v. Basey, 1 Mont., 457; 
Barkley v. Tieleke, 2 Mont., 59; Fabian v. Collins, 3 Mont., 215; Schill- 
ing v. Rominger, 4 Colo., 100; Keeney v. Carillo,2 N. M., 480; Crane », 
Winsor, 2 Utah, 248. 
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__ Injunction the proper remedy for injury to a riparian right. 

_ _-__- Equity, by way of injunction, affords to a riparian proprietor the proper remedy 

Saar against the wrongful diversion or obstruction of the waters of a natural 

BL jis water-course. 

ae Lux v. Haggin, 69 Cal., 255; Shively v. Hume, 10 Ore., 76; Weiss v. Oregon 
Iror. and Steel Co., 10 Ore., 496. 


Injunction, when issued to protect water rights. 


' Where it is shown that the injury to 2 water right is continuing or likely to be 
continued, a judgment for damages may be sustained, but an injunction 
should not issue. 

Coker v. Simpson, 7 Cal., 340. 


Injunction, when, will be granted to prevent injury to a water right. 


’ Whether a court of equity will interfere to restrain acts claimed to be injurious 
to the rights of a prior appropriator of water will depend upon the 
character and extent of the injury alleged, whether it be irremediable 
in its nature, whether an action at law would afford an adequate remedy, 
whether the parties are able to respond for the damages resulting from 
the injury, and other considerations which ordinarily govern a court of 
equity in the exercise of its preventive process of injunction. 
Atchison v. Peterson, 20 Wall., 507. 


< 


Injury not always necessary to justify an action. 

- There may be an invasion of a right which will justify an action although actual 
damage is not shown. But a distinction must be taken between those 
uses of water which are the exercise of the riparian proprietor’s natural 
rights and those which are not; in the former case actual damage must 
be shown, but need not be in the latter. 

Res ya Union M. & M. Company v. Dangberg, 2 Saw., 450. 


\ 


- Injury to joint property. 

If one of two joint owners of a flume used for mining purposes consents to or di- 
rects the cutting of a water ditch above the flume, whereby the water 
from the ditch flows over and injures the flume, the parties thus opening 
the ditch, in compliance with the request of one of the joint owners of 

‘anaes the injured property, can not be held liable for the injuries that followed. 
' Crary v. Campbell, 24 Cal., 634. 


Injury to water used for mining. 


Where a large number of persons are mining on a small stream and each dete- 
ER riorates the water a little,so that the combined acts of all render the 
ii water unfit for use, each of such persons ean not successfully defend an 
action on the ground that his act alone did not materially affect the 
water. 
Hill v. Smith, 32 Cal., 166. 


Injury, who liable for. 


Where two or more parties act, each for himself, in producing a result injurious 
‘ to another, they can not be held jointly liable for the acts of each other. 
Blaisdell v. Stephens, 14 Nev., 17. 


Invasion of water right, remedy for. 

See Injunction granted to prevent acts injurious to a water right. 
Irrigation. 
’ See Eminent domain, riparian rights, use for street sprinkling. 
Joint liability. 

* See Injury, who liable for. 
“Joint property, liability for injury to. 

See Injury to joint property. 
Jurisdiction of suit for injury to water right. 

See Ditch, water right co-extensive with. 


Land, condemnation of, for ditch purposes. 
See Eminent domain. 
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Land, covenant which runs with. 
See Covenant which runs with land. 


Land, possession sufficient for maintenance of action for injury thereto. 
See Possession. 


Liability of corporation to stockholders. 
See Damages, liability of corporation to stockholders. 


Limitations, statute of. 


The statute of limitations does not commence to run with regard to lands held 
under a Mexican or Spanish grant until the final confirmation thereof by 
the Government of the United States. 

Richardson v. Williamson, 24 Cal., 289; Reed v. Spicer, 27 Cal., 57; Anderson 
v. Fisk, 36 Cal., 625. amg 


Limitations, statute of, effect on action for diversion of water. 


Actions for diversion of water must be brought within the period prescribed by 
the statute of limitations after the date the cause of action accrued. 
The continuance of the wrongful diversion is a new cause of action or a 
new nuisance. 

Toombs v. Hornbuckle, 3 Mont., 193. 

An adverse, exclusive, and uninterrupted use and enjoyment by one person and 
those under whom he claims of all the water of a creek taken therefrom _ 
by means of a ditch and conveyed to certain mining grounds for mining — 
purposes for twelve years, or for any period beyond that of the statute of 
limitations prescribing the time of entry shall be made upon real prop- 
erty, will bar the owner of the land through which the creek runs of his 
riparian rights; but where the ditch was constructed in which he re- 
served the right to use the water a part of each year for his own purposes 
such adverse use by grantees from the original appropriator can not be 
established unless it is shown that the use of the water by them has been 
in hostility to the use of it by the owner under such reservation. 

Huston v. Bybee, Ore., Lawyer’s Reports, 1889, IT, 568. 


- 


Maintenance of ditch, extent of liability for. 
See Estoppel, Use of water, Notice. 


Miners and agriculturists, relative rights. 


Where the titles of two parties to public mineral land rest on possession alone— 
one using it for mining and the other for agricultural purposes—the older 
possession, as between the two, gives the better right. In the use of their 
lands they are to be governed by the common-law rule applicable to ad- 
joining land-owners, expressed in the maxim, Sic utere tuo ut alienum non a 
ledas. 5 Re 

Wixon v. Bear River & Auburn W. & Mg. Co., 24 Cal., 367; Gibson »v, 
Puchta, 33 Cal., 310. a 


Miners’ rights. Rap eS 
Miners have no right to enter upon private land and subject it to such uses as 
may be necessary to extract the precious metals which it may contain, 
These operations are calculated to destroy the entire value of the land, 


and will be restrained by injunction. 
; Boggs v. Merced Mining Co., 14 Cal., 279; Henshaw v. Clark, 14 Cal., 461. 


Miners’ rights, injury to. 
See Injury to water nsed for mining. 


Miners’ rights not superior to those of other appropriators. 


The rights of miners and persons owning ditches constructed for mining purposes 
are not necessarily paramount to other rights and interests of a different — 
character, but their superiority must rest upon priority in acquisition. 
One who appropriates for mining purposes the waters of a stream must — 
take and use the same in such manner as not to injure the property 
rights of others acquired prior to the time the water was thus appropri- 
ated. ; : 

Wixon v. B. R. and A. W. & M. Co., 24 Cal., 367; Hill v. Smith, 27 Cal., 476; 
Levaroni v. Miller, 34 Cal., 231. ! 
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Miners’ rights to water of a stream. 


- ‘The true rule governing the rights of several miners onted on the same stream 
is that each ig entitled to use ina proper and reasonable mannor both 
the channel of the stream and the water flowing therein, and where, from 
the situation of the claims, the natural and necessary consequence of the 
working of some will result in injury to others it will be damnum absque 
injuria, “and will furnish no cause of action to the party injured. 

t Esmond v. Chew, 15 Cal., 137. 
See Appropriation, rights acquired by. 


x - ‘ Miners’ rights, rule governing. 

2. : Miners who have located claims on the side of a hill subsequently to the location 
Betas of others inthe bed of a stream in the vicinity must so use and work their 
i | 
+ 


claims as not to injure those of the prior locators. 
Logan v. Driscoll, 19 Cal., 623. 


Navigable stream defined. 


Where a stream is naturally of sufficient size to float mill- logs, timber, and small 
hoats, the public have aright to its free use for that purpose ; nor is it 
essential that such capacity continue through the year. 

Shaw v. Oswego Iron Co., 10 Ore., 371. 


bak Sal 3 / ae 2 
4 ee 


an a 
* 
\ 


= 
Ponca, « 
* ey < 


_ Negligence, liability for, in construction of dam or ditch. 


~~ One who constructs a dam or ditch for the purpose of appropriating water is 
ee). bound to exercise in the construction and management thereof that de- 
Ramee) 5,1 greeof care and prudence which men generally, or ordinarily prudent 
A ie men, use in like instances when the whole risk is their own. Both the 
aia : degree and fact of prudence must depend upon the particular cireum- 
Paes ‘ stances. 
Tae Hoffman v. Tuolumne County W. Co., 10 Cal., 412; Wolf v. St. Louis Inde- 
Mane A pendent Water Co., 10 Cal., 541; Fraler v. Sears Union Water Co., 12 
fh ee ; Cal., 555; Burbank v. W. Walker River Ditch Co., 13 Nev., 431; Turner 
ara, vy. Tuolumne County W. Co., 25 Cal., 398; Richardson v. Kier, 34 Cal., 63; 
2 eh aaa Campbell v. B. RB. & A. W. & M. Co., 35 Cal., 679. 


we, 3 Notice of appropriation. 


An appropriator of water who, after duly posting a notice of his intention to take 
the water and while prosecuting the work for perfecting such appropria- 
tion, posts a second notice of intention to take the same water, does not 

eo. . thereby abandon his claim under the first notice. Notices of intention 

Foes to appropriate water are to be liberally construed. 

aero, Osgood v. El Dorado Co., 56 Cal., 571. 


ae Notice of appropriation. 
~~ ~=S- The notice of intention to appropriate, in order to cause such appropriation to 
RP? Vere relate to the date of the notice, must be sufficient to put a prudent man _ 
on inquiry. 
ae rk Kimball v. Gearhart, 12 Cal., 27; Robinson v. Imperial Silver Mg. Co., 5 
4 5 Nev., 44, 


Notice of nuisance, when necessary. 


_A party who continues a nuisance, but is not the original creator of it, is entitled 
to notice that it is a‘nuisance, and a request must be made that it may 
be abated before an action will lie for that purpose, unless it appear that 

a he had knowledge of its hurtful character; when the extent of the nui- 

Gane - gance was increased by such party the rule is otherwise. 

bs Grigsby v. Clear Lake W. Co., 40 Cal., 396. 


5 Notice, a necessary. 


_ The inclosure of ground is not necessary to give notice of appropriation of public 
‘ ane § land for a canal or ditch. | 
. Conger v. Weaver, 6 Cal., 548. 


San Nuisance, diversion of water. 
~~ See Action for diversion of water. i 
The diversion of a water-course or of water from one rightfully entithed to the 


ck kB.) use thereof is a private nuisance. 
Rohe - = _ Parke v.Kilham, 8 Cal., 77; Tuolumne Water Co. v. Chapman, 8 Cal., 392. 
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Nuisance, polluticn of water. he | eae 
The owners of a water ditch are entitled to have the water flow therein in its weg 
natural state when they claim such water by appropriation, and its oy 
pollution by a stranger is a private nuisance. POR Aa 

Crane v. Winsor, 2 Utah, 248, oe 
Nuisance, parties defendant. | +e ae 
Where several parties owning mines at different points on the same stream or its) 9 
tributaries discharge the débris from said mines into the stream, by which 
it is carried down and deposited on the lands of another, said minersmay = 
all be properly made parties defendant in a suit to enjoin such action, = > 
The Mining Débris Case, 8 Saw., 628. Doss Sata 
Nuisance, public, a private person may maintain an action against. ee 
A private person may maintain an action against a public nuisance if it is spec- — 
ially injurious to himself or his property. Be 

The Mining Débris Case, 9 Saw., 441; Blane v. Klumpke, 29 Cal.,156; Grigs- 

by v. Clear Lake Water Co., 40 Cal., 396. 5 he ls 


2] 
er, Sa 
oe 


ov rs 

Nuisance, when notice before action to abate necessary. . hog Sam 
See Notice of nuisance, when necessary. ag 
Nuisance, who may sue to enjoin. eas 


One tenant in common of land injured by a public and private nuisance may sue “ 

to enjoin the nuisance without making his co-tenant a party tosuchsuit 

either as complainant or defendant. é i 

The Mining Débris Case, 8 Saw., 628. ; ois 

re 

Obstruction, right of appropriator to remove. ; ea 
See Appropriator, right to remove obstruction. 


Obstruction, right of riparian proprietor to place, in the stream. Ser 
See Riparian rights. , : 0 

Overflow of land, prescriptive right. ’ > ea 
See Easement for flow of water. , ae 

Owner of ditch, public carrier. a 
See Ditch-owners as carriers, duties of. pe 


Parties, proper in action for diversion. + ae 


The several appropriators of the water of a stream have not that community of et, oie 
interest that would qualify them to maintain a joint action for the diver- — i 
sion of the water and for a settlement of the various rights of such appro- 
priators. ee ae, 

Schultz v. Winter, 7 Nev., 130. ey ae 


ot 


Parties, who necessary, in suits concerning water rights. iy aa 
. . . . . 4 nate ; 4 Mee 
In an action to determine the relative rights of parties to the use of the water of 


a stream, those persons above who have diverted water from said stream 

and returned it undiminished in quantity before it reaches the party. |. 
claiming to be injured are not necessary parties to such suit. \ 2 
Smith v. Logan, 18 Nev., 149. aie 
Partition of water. aa 
Water flowing in a ditch is not susceptible of division, and where such property = 


¢ 


is held by tenants in common, the only partition the courts can make is 
to order a sale and a distribution of the proceeds. ) . ret: 
McGillivray v. Evans, 27 Cal., 92 ; Lorenz v. Jacobs, 59 Cal., 262. ' oe 
Partners, conveyance by one does not affect the interests of the other. Ne 
One of two parties who appropriate water by means of a ditch ean convey only 378 
his interest therein ; he can not by his conveyance affect the interest of _ a. 
the other in the water nor his right to the use of the ditch for the flow of _ as 
the water to which he is entitled. ie aati a 
Henderson v. Nichols, 67 Cal., 152. oe 
Percolating water. f ) Aa 
Percolating water, or water passing through the soil in any manner other than | - g 
in a well-defined channel, cannot be distinguished from the estate itself, ae 


and the owner of the soil may use it as he may desire, free from any 
usufructuary rights of others. 3 
Hanson v. MeCue, 42 Cal., 303; Huston ». Leach, 53 Cal., 262; Cross », Kitts, a 
be Cal., 217; Mosier v. Caldwell, 7 Nev., 363; Strait v. Brown, 16 Nevis, outa 
317. . f 
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Percolating water. 

When it does not appear that a spring is fed by any defined flowing stream, it 
_ Inust be presumed that it is formed by the ordinary percolations of water 

=) Satie in the soil, 

oN, . Hanson v. McCue, 42 Cal., 303. 

_ Personal property, when water becomes. 

y Water, when collected in reservoirs or pipes, and thus separated from the original 

Pr | source of supply, is personal property, and is as much the subject of sale 


q 7 as ordinary goods and merchandise. 

Sie Heyneman v. Blake, 19 Cal., 579. 

Place of use. 

He - The right to water acquired by prior appropriation is not in any way dependent 
aie ; upon the locus of its application to the beneficial use designed or to the 
i particular use to which it was first applied. 

is Atchison v. Peterson, 20 Wall., 507 ; Maeris v. Bicknell, 7 Cal., 261; McDonald 
BS vu. BR, & A.W.& Mg. Co., 13 Cal., 220; Davis v. Gale, 32 Cal., 26; 
Coffin v. Left Hand Ditch Co., 6 Colo., 443; Thomas v. Guiraud, 6 Colo., 
Tan | 530; Woolman v. Garringer, 1 Mont., 535. 

_ Point of diversion. 


_____- One entitled to divert a quantity of water from a stream may take the same at 

Be ths any point on the stream, and may change the point of diversion if the 
rights of others be not injuriously affected by the change, 

Kidd v. Laird, 15 Cal., 161; Butte Table Mg. Co.v.Morgan, 19 Cal., 609; 


Bre A Junkans v. Bergin, 67 Cal., 267; Sieber v. Frink, 7 Colo., 148; Hobart v. 
ing _ Wicks, 15 Nev., 418. 
_ One entitled to divert a quantity of water from a stream can not change the 


point of diversion, if by such change the rights of other appropriators be 
ney . - injuriously affected. 
. Butte Table Mg. Co. v. Morgan, 19 Cal., 609; Nevada Water Co. v. Powell, 34. 
Ser Cal., 109; Columbia Mg. Co. v. Holter, 1 Mont., 296. 
4 One having acquired a right to divert water, whether by express grant or by 
: . prescription, whether such right rests in the parole license or the pre- 
es sumed consent of the proprietor, may change the point of diversion at 
pleasure, if the rights of others are not injuriously affected by such change. 
The ditference as to the manner in which such a right was acquired re- 
lates to the mode of determining the existence and extent of the right, 
and not to the manner of its exercise and enjoyment. 


4) Neg 


eae Kidd v. Laird, 15 Cal., 161: 

Pollution of water a nuisance. 

See Nuisance, pollution of water. 

Possession sufficient to maintain action fcr injury to land. 

Hes _ The rightful possession of land is sufficient to enable one to maintain an action 


for an interruption to that possession or for any injury to the property. 
Crandall v. Woods, 8 Cal., 136; McDonald v. B. R. & A.W. & M. Co., 13 Cal., 
See 220; Norris v. Glenn, 1 Idaho, 590; Simpson v. Williams, 18 Nev., 432. 

_ Pewers of water commissioners. 

. See Water commissioners. 

Practice, distinct causes of action. 

fy } ‘J . . . 

_ An entry upon and ouster from a dam-site and dam in process of construction and 
a canal-site, and canal in process of construction, and a diversion of the 
water claimed by means of the dain and canal, are two distinct causes 

of action, which can not be united in the same statement of cause of 


action in a complaint, but should be separately stated. 
N.C. & S. Canal Co. v. Kidd, 37 Cal., 282. 
Practice, local customs must be proven. 
Courts will not take judicial notice of local customs. One who alleges the ex- 
istence of a right to water appropriated under a local custom, such as is 
; recognized by the act of July 26, 1866, must prove the existence of such 
‘ custom. 
. Lewis v. McClure, 8 Ore., 273. 
Prescription. : 

A right to the use of water may be acquired by an exclusive and uninterrupted 
enjoyment of the water in a particular way for a period corresponding 
ae ae to the time fixed by statute of limitations asa bar to an entry on land. 
2S Saar ~ Crandall v. Woods, 8 Cal., 136; Union Water Co. v. Crary, 25 Cal.,504; Amer- 

jean Co. v. Bradford, 27 Cal., 360; Los Angeles v. Baldwin, 53 Cal., 469, 


Todik.: 
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Prescription—Continued. ; | eee 

One who was allowed, at a time when there was sufficient water in the stream to _ a 

supply the wants and demands of all parties, to divert and use water 

without objection by a riparian owner or former appropriator, but whose — 

use and diversion were objected to when the water became scarce and the — 

supply insufficient for all, does not by such use acquire a prescriptive 

right to such water. ; +h ae 

Feliz v. City of Los Angeles, 58 Cal.,73; Anaheim Water Co. v. Semi-Tropic 
Water Co., 64 Cal., 185. Pane i 

No right by prescription can be acquired as against the Government. oferty 
Union M. & M. Co. v. Ferris,2 Saw., 176; Mathew v. Ferrea, 45 Cal.,51; Og- - 
burn v. Conner, 46 Cal., 346; Wilkins v. McCue, 46 Cal.,656; Vansickley, 

Haines, 7 Nev., 249. > 

If one goes upon public land of the United States and appropriates water fora __ 

lawful purpose, and is permitted to continue in its adverse enjoymentand 

use for more than ten years, such appropriation ripens into a title which a 

can not be disturbed by one succeeding to the rights of the United States. 
Tolman v. Casey, 15 Ore., 83. ae ants 


" lente 
eo 


One who has acquired a prescriptive right to the use of water as against a pro-. & 
prietor on a natural stream can not claim such right against the same 
person as to lands lying farther down the stream and afterwards acquired = 
from the Government by him. Riess > 

Union M. & M. Co. v. Ferris, 2 Saw., 176. “sf a 
Prescription, burden of proof. . . . ” 


The burden of proving an adverse use of water for the statutory period, with the 
knowledge and acquiescence of the person having the prior right, iscast 
upon the person alleging such adverse use. eis 

Union M. & M. Co. v. Ferris, 2 Saw., 176; the Mining Débris Case, 9 Saw.,441; 
American Co. v. Bradford, 27 Cal., 360. YS Lae 


Prescription, extent of right. ian ete 
The right acquired by prescription is measured by the right enjoyed; itisalways 
confined to the right as exercised for the full period of time prescribed by eT 

the statute. i 
Boynton v. Longley, 19 Nev., 69. i ae 
Prescription pleadings. | | 1 ae 
One claiming a right to water by virtue of the adverse use thereof for the statu- 
tory period must set up said right in his pleadings in order to entitlehim  _ “a 
to submit testimony in support of such claim. Se 
American Co. v. Bradford, 27 Cal., 360; Lux v. Haggin, 69 Cal., 255. eS 
Prescription, what necessary to establish right by. OS eae 


One who claims a right to water by reason of an adverse use for the statutory ee 
period must show that such use was open, peaceable, and uninterrupted, 
} and under claim or color of right. "Ce 6 he 
Union M. & M. Co. v. Dang berg, 2Saw., 450; the Mining Débris Case, 9 Saw., 9 
441; Grigsby v. Clear Lake Water Co., 40 Cal., 396; Cave v. Crafts, OS¢> ae 
Cal., 135; Ledu v. Jim Yet Wa, 67 Cal., 346; Winter v. Winter, 8 Nev., 129. wy “4 
To establish a right by prescription or adverse use, the acts by which such right = 
is sought to be established must operate as an invasion of the rights of the — *. 
party against whom it is set up. The enjoyment relied upon must beof 
such a character as to afford ground for an action by the other party, 
Union M. and M. Co. »v, Ferris, 2 Saw., 176 3; Grigsby v. Clear Lake WaterCo., “a 
40 Cal., 396; Anaheim Water Co. v. Semi-Tropic Water Co. »64Cal.,185; 
Dick v. Bird, 14 Nev., 161; Dick »v, Caldwell, 14 Ney., 167; Boynton v. iy 
Clear Lake Water Co., 40 Cal., 396. Teen 7: 
Prescription right to overflow land. ‘ee eae 
See Easement for overflow of water. on ; A 
Prior appropriation. ‘ os Sea 
See Appropriation. 
Private property may be taken for public use. 
See Eminent domain. | 
Property of Government in stream. \ 


The Government, as proprietor of lands through which a stream of water natu-— ae 
rally flows, has the same property right in the stream that any other . 
owner of land has, be it usufructuary otherwise. ye 

Union M. and M. Co. v. Ferris, 2 Saw., 176; The Mining Débris Case, 9 Saw., 
441; Lux v. Haggin, 69 Cal., 255; Vansickle ». Haines, 7 Ney., 249, Ph: 


. 
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ag 
_ __- Protection of land against stream, right of. 
Be See Riparian proprietor. 


__ Public land, easement on. 


Land claimed by a pre-emptor remains public land until he proves up and pays 
forit. Land upon which pre-emption filing is placed after the passage of 
the acts of July 26, 1866, and July 9, 1870, may at any time before proof 
and payment be subjected to the right of way for a ditch or reservoir 
under the provisions of said acts. 

Farley v. Spring Valley M. and I. Co., 58 Cal., 142. 

See Statutes, act July 29, 1866. 





~tt+-o> 
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Pe : ‘Public lands, rights acquired by possession. 

G F See Miners and agriculturists, Relative rights, Riparian rights. 

ry : Public land, rights of settlers on. | 

Be A tract of the public domain upon which one has settled with the intention of 


. 
ee a 
y 4a e-2 


acquiring title thereto under the pre-emption law remains public land 
subject to disposition by the proper authorities until such settler has 
perfected his right by showing compliance with the requirements of said 
law and payment of the purchase price. 

Frisbie v. Whitney, 9 Wall., 187; Yosemite Valley Case, 15 Wall., 77; Hut- 
ton v. Frisbie, 37 Cal., 475; Western Pac. R. R. Co. v. Tevis & Kerr, 41 
Cal., 489. 

Occupation and improvement of public land with a view to pre-emption confers 
an inchoate right that may be protected by the courts against the claims 
of other‘persons who have not an equal or superior right. Such a settler 
however, acquires no vested right until the purchase money has been 
paid and a receipt issued. 

Frisbie v. Whitney, 9 Wall., 187. 


Purchaser of land presumed to have notice of water rights. 


One who buys land is presumed to buy with notice of the water rights in use on 
the premises. 
Coffman v. Robbins, 8 Ore., 278. 


Real property, water ina natural stream is. 


« Although an appropriator may be entitled to the flow of the water undiminished 
ee) Sean at the head of his ditch, yet the water in the stream is not his personal 
ec as * property but a part of the realty, and he can not maintain an action for 
ee the value of the water, as for personal property sold and delivered, 
Stare against one who has wrongfully diverted the waters of said stream. 
ee _ 7 Parks C. & M. Co. v. Hoyt, 57 Cal., 44. 


Real property, water ditches and rights are. 
ss See Water ditches are real property. 
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- Reasonable use of water. 
See Riparian rights, reasonable use. 


-_- Relation. 
§ See Appropriation, relation. 


_ Reservoirs, natural depressions. 
3 One may utilize as a reservoir for storing water a natural depression on the public 
land which includes the bed of a stream, but he must see to it that no 
aie) legal right of prior appropriators or other persons is in any way interfered 
; with by his acts. 
ee Larimer County R. Co. v. People ex rel. , 8 Colo., 614. 


Right of way, change of direction of ditch. 
- One who has acquired the right to go upon a tract of land and construct a ditch 
‘A across the same may change the course of such ditch from the line origin- 
ally surveyed, and if such diversion worked no actual injury to the owner 
of the land, he will not be liable for even nominal damages. 
Conger v. Weaver, 6 Cal., 548. 
Right of way, conveyance of. 
A deed which conveys the right of way for an existing ditch is in effect a con- 
- veyance of the ditch itself, 
Reed v. Spicer, 27 Cal., 57, 


! 
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Right of way through city. 


A municipal corporation which accepts the dedication of streets across which a fs, 
ditch has been previously located and right of way therefor acquired, 


takes the same subject to the prior rights of the owners of the ditch ; and 
when the necessities of the public require that such ditch be bridged at 
the street crossings, it is the duty of the city, and not of the owner of 
the ditch, to construct such bridges. i 
Denver v. Mullen, 7 Colo., 345. 


Right of way under act of July 26, 1866. 


Under act of Congress of July 26, 1266, one has a right to construct a ditch across 
the public lands of the United St ates, subject only to the liability of 
paying for any damage to the possession of a settler on the land. 

Hobart v. Ford, 6 Nev., 77: Shoemaker v. Hatch, 13 Nev., 261. 


Riparian owner, boundary line of land. 


Where a navigable stream has been meandered in making the public surveys the _ 


meander line is run for the purpose of marking the sinuosities of the 
stream rather than the boundaries of the tract of land bordering on 


such streams, the stream itself and not the meander line as actually run ~ 


on the ground is the true boundary of tracts bordering on such streams. 


Railroad Company. Schurmier, 7 Wall., 272; emees », Delaney, 7 Wall., 337; 


Moore v. Willamette Transportation ’Co., ” Ore., 
Riparian proprietors. 


The section of the civil code of California which provides “the rights of riparian % 


proprietors are not affected by the provisions of this title ” declares, in 


effect, that those appropriating water under the previous sections shall - 


not acquire the right to deprive of the flow of the stream those who shall 


have obtained from the State a title to, or right of possession in, riparian ; 


lands before ater ata vs leading to appropriation were taken. 
Lux v. Haggin, 69 Cal., 255. 
The common law doctrine of riparian rights is unsuited to the condition of the 
State of Nevada. 
Reno Smelting M. & R. v. Stevenson, (Nev.) Lawers’ Reps. (1889), IV, 60. 
Riparian proprietors, lease, estoppel. 

An upper riparian proprietor, who enters into an agreement with a lower pro- 
prietor, whereby the latter grants for a certain term the right to the use 
of the waters of the adjoining stream for domestic purposes and irriga- 
tion is not, upon the expiration of the agreement, thereby estopped from 
asserting his rights as a riparian proprietor to the use of the waters of 
such stream. 

Swift v. Goodrich, 70 Cal., 103. ; 
Riparian proprietors, rights as against appropriators of water. 


An appropriation of water on public lands of the United States, made after the 
act of July 26, 1866, did not give the appropriator any right as against a 
riparian owner under a erant from the United States made prior to said — 


act. 
Lux v. Haggin, 69 Cal., 255; Vansickle v. Haines, 7 Nev., 249. 
Riparian proprietor, right to pepbeet his land from injury ba stream. 

A riparian proprietor has aright to protect his land from a threatened change in 
the channel of an adjoining stream and to erect works to prevent the old 
course of the stream from being altered. 

Barnes v. Marshall, 68 Cal., 569. 

See Waste. 


Riparian rights, division of water by parol agreement. 


Where the water of astream which passes through the lands of different persons 


has been divided by them by parol agreement, and each party has con- 


structed ditches, and has received, cared for, and enjoyed his portion of — 


said waters for years, such parol agreement should be upheld in equity. 
Coffman v. Robbins, 8 Ore., 278. 
Riparian rights, extent of. 
The owner of land through or along which a natural stream flows has a right to 
the reasonable use of the water of such stream during its passage, but has 


no right in the corpus of the water. 
Union M. & M. Co. v. Dangberg, 2 Saw., 450/; Eddy v. Simpson, 3 Cal., 249; 


Crandall v, Woods, 8 Cal., 136: Kidd v. Laird, 15 Cal, 161;. Hale v. Me- 


Lea, 53 Cal., 578; Pope v. Kinman, 54 Cal., 35 Lux v. ” Haggin, 69 Cal., 
255; Weiss 0. Oregon Iron & Steel Co,, 13 Ore., 496, 
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Riparian rights, extent of—Continued. 


Every proprietor of land through which flows a stream of water has a right to 
the use of the water flowing in its natural channel without dimunition 
or obstruction, except so far as upper riparian owners may use said water 
for domestic use, stock, and reasonable irrigation. 

Taylor v. Welch, 6 Ore., 193 ; Hayden v. Long, 8 Ore., 244; Coffman v. Rob- 
: bins, 8 Ore., 278 ;Shively v. Hume, 10 Ore., 76. 

The owner of land on a water-course has a right to the free flow of the water to his 
land without obstruction, and an owner above in protecting his land 
from injury can not cut off the water of the stream by a dam. 

Bliss v. Johnson, 76 Cal., 597. 

When a natural stream of water flows through lands belonging to different per- 
sons, each usually has the right to enjoy it for the ordinary purposes of 
life; theright.to drink it, to use it for culinary purposes, and to water 
animals. Any surplus after these purposes are supplied may be used for 
irrigation, and should be equitably divided between the several proprie- 
tors. 

Shook v. Colohan, 12 Ore., 239. 


Riparian rights, extent of, necessities. 


A riparian proprietor is entitled to take from the stream as much water as is nec- 
essary for watering his cattle and for domestic uses, even though such 
necessities may consume all the waters of the str2am. 

Union M. & M.Co., 2 Saw., 450; Ferrea v. Knipe, 28 Cai., 340; Hale v. Me- 
Lea, 53 Cal., 578; Lux v. Haggin, 69 Cal., 255. 


Riparian rights, equitable title confers. 


One who has entered and paid for his land under the pre-emption law and has re- 
; ceived a certificate of purchase, or one who has entered land under the 
homestead act and has continued to reside thereon, has the equitable 
title to such land, and is entitled to riparian rights. 
Union M. & M. Co. v. Ferris, 2 Saw., 176. 


Riparian rights, Government as owner. 


The Government, as proprietor of the land through which a stream flows, has the 
same property and right in the stream that any other proprietor would 
have. 

Union M. & M. Co. v. Ferris, 2 Saw., 176. 


Riparian rights, grantees of Government. 


The grantee or patentee of the Government acquires common-law rights in the 
waters flowing through the land granted, except when such rights are 
reserved. 

Lux v Haggin, 69 Cal., 255; Vansickle v Haines, 7 Nev., 249. 

A stream of running water is part and parcel of the land through which it flows 

inseparably annexed to the soil, and the use of it as an incident of the 
soil passes to the patentee of the land. 
RH Union M. & M. Co. v. Ferris, 2 Saw., 176. 


Riparian rights, irrigation. 

A riparian proprietor may take water from the stream and may make reasonable 

| use of it for purposes of irrigation. 

Union M. & M. Co. v. Ferris, 2 Saw., 176; Ellis v. Tone, 58 Cal., 289; Anaheim 
W. Co. v. Semi-Tropic W. Co., 64 Cal., 185; Lux v. Haggin, 69 Cal., 255; 
Swift v. Goodrich, 70 Cal., 103; Coffman v. Robbins, 8 Ore., 273. 

A riparian proprietor is not entitled to divert and use all the water of a stream 
for the purpose of irrigation without regard to the wants and necessities 
of other riparian proprietors, although the amount so diverted and used 
was no more than necessary for the irrigation of his lands. 

Union M. & M. Co. v. Ferris, 2 Saw., 176; Hale v. McLea, 53 Cal., 578; Ellis 
v. Tone, 58 Cal., 289; Larned v. Tangeman, 65 Cal., 334; Gould v. Staf- 
ford, 77 Cal., 66. 


_ Riparian rights, obstruction of stream. 
While ariparian.owner to whom the water first comes in its flow has a right to 
: use it for domestic purposes and for watering cattle, he has not the right 
| to so obstruct the stream as to prevent the water running substantially 
By - as in a state of nature it was accustomed to run. 
. Ferrea v. Knipe, 28 Cal., 341; Lobdell v. Simpson, 2 Nev., 274. 
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Riparian rights, possession confers. 

One who appropriates public land acquires a right to the use of water flowing 

through it, and this right is good as against every one, except the Gov- 
ernment and those who may have acquired prior rights thereto. 

Crandall v. Woods, 8 Cal., 136; Leigh Co.v. Independent Ditch Co., 8 Call eae 

323; Huston v. Byhee (Ore.), Sawyers Rep., 1889, II, 568. 


Riparian rights, possession of unsurveyed lands. . t 3 


A mere possessor of unsurveyed public land has no riparian rights. 
Covington v. Becker, 5 Nev., 281; Lake v Tolles, 8 Nev., 285. 


Riparian rights, reasonable use. , 
A reasonable use of the waters of a stream by a riparian proprietor may be .de-: (a8 
fined as any use that does not work actual, material, and substantial 
damage to the common right which each proprietor has, as limited and 
qualified by the precisely equal right of every other proprietor. 
Union M. & M. Co. ¥. Dangberg, 2 Saw., 450; Lux v. Haggin, 69 Cal., 255. 


Sale of water, effect on prior right to its use. ; 
' One who has built a mill on a stream thereby appropriates the water-power at 
that point, and does not by the conveyance of the water at a point above 
his mill lose his prior right over one who has claimed the water below 
the mill for mining purposes. 
McDonald v. Askew, 29 Cal., 200. 


Springs. Ry 
The owner of a head spring is not justified in exhausting it, for purposes of irri- 
gation, to the injury of owners lower down on the main channel of the 
of the stream. 
Heming v. Davis, 37 Tex., 183. 


Statutes, act of July 26, 1866. 
The doctrine of right by prior appropriation was recognized by the act of Con- 
oress of July 26, 12866. ; 
Atchison v. Peterson, 20 Wall., 507; Basey v. Gallagher, 20 Wall., 670; Union 
M. & M. Co. v. Ferris, 2 Saw., 176; Cave v. Crafts, 53 Cal., 185; Osgood 
vy. El Dorado W. & M. Co., 56 Cal., 571. 

The act of July 26, 1866, confirmed rights already held under ‘the local customs, 
laws, and decisions of the courts ; it did not introduce any new system 
or any new or different policy on the part of the Government; it recog- 
nized, sanctioned, protected, and confirmed the system already estab- 
lished and provided for its continuance. | 

Jennison v. Kirk, 98 U.S., 453; Broder v. Natoma Water Co., 101 U. 5., 274 5 
Ee Titcomb v. Kirk, 51 Cal., 288; Jones v. Adams, 19 Nev., 78. 
The act of July 26, 1866, conferred upon parties desiring to divert water from a 
natural stream the right to construct across the public lands ditches for 
that purpose, subject only to the liability of paying for any damages to 
the possession of a settler on such lands. 
Hobart v. Ford, 6 Nev., 775 Shoemaker v. Hatch, 13 Nev., 261. 

It is not necessary, in order that a right may be entitled to protection under sec- 
tion 9 of the act of July 26, 1866, that there should be a union of the 
three conditions therein mentioned ; that is, that said right should be 
recognized by the local customs, laws, and decisions of the courts. ~~ 

Basey v. Gallagher, 20 Wall., 670; Barnes v. Sabron, 10 Nev., 217. - 

The act of July 26, 1866, does not affect the rights of one who had acquired a 

right to land and water flowing across it prior to the passage of said 


act. 
Union M. & M. Co. v. Ferris, 2 Saw., 176; Union M. & M. Co. v. Dangberg, 
2 Saw., 450; Lux v. Haggin, 69 Cal., 255. . 

The act of Congress of J uly 26, 1866, was adopted simply to protect those who 
were at the time diverting water from its natural channels on the public 
} lands and no diversion had been previously authorized. 

Vansickle v. Haines, 7 Nev., 249, 
One has a right under the act of Congress (J uly 26, 1866) to go upon Govern- 
ment land and divert the waters of a natural stream, and to the extent 
of his appropriation he acquires a vested right therein, and whoever 
afterwards purchases above or below him takes subject to-such prior ap- 
propriation. 
Kaler v. Campbell, 13 Ore., 596. 
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Statutes—General Statutes Colorado, section 1718. 


That portion of section 1718, General Statutes of Colorado, which limits the 
! amount of compensation to be paid to the owner of a ditch by one who 
desires to enlarge or use the same, under the provisions of said law, to 
a reasonable proportion of the cost of construction of said ditch, is un- 
constitutional. The compensation for taking or damaging private prop- 
erty against the owner’s consent must be ascertained by a jury or board 

of commissioners. 

Tripp v. Overocker, 7 Colo., 72. 


Statutes, act of March 3, 1869, Nevada. 


The statute of March 3, 1869, merely provides for a right of entry on the land of 
- another for the purpose of surveying for a ditch or flume and the man- 
ner in which such lands may be condemned, and does not confer any 
right of priority upon one complying with its provisions. 
Barnes v. Sabron, 10 Nev., 217. 


- 


Texas. 


The colinization law of Texas and the statutes of the State recognize the right 
to use water for irrigation purposes. 
Tolle v. Correth, 31 Tex., 362. 


Statute of limitation. 
See Limitations, statute of. j 


Subterraneous streams. 
See Underground streams. 


Tenants in common, appropriators are. 
See Appropriators, tenants in common. 


Trespasser, appropriation by. 
See Water right, when an appurtenance. 


Underground streams. 


The rules of law which govern the use of streams flowing upon the surface of 
the earth are equally applicable to underground currents of water flow- 
ing in defined channels. 

Hanson v. McCue, 42 Cal., 303; Cross v. Kitts, 69 Cal., 217; Keeney v. Ca- 
rillo, 2 N. M., 480; Strait v. Brown, 16 Nev., 317; Taylor v. Welch, 6 
Ore., 198; Shively v. Hume, 10 Ore., 76. 


Use, beneficial, is test. of appropriation. 
_ See Appropriation. 


Use, by riparian proprietor. 
See Riparian rights, extent of. 


Use of water for street sprinkling is use for irrigation. 


_ A contract by which it is agreed to furnish water to the inhabitants of a city ‘‘ for 
domestic purposes” does not include water for irrigation. Water used 
for sprinkling streets is water used for the purposes of irrigation. 

Los Angeles Water Co. v. Los Angeles City, 55 Cal., 176. 


Use, place of. | 
See Place of use. 


Usufructuary rights. 


* See Appropriator’s rights in water of a natural stream are usufructuary, Riparian 
rights, extent of. 


Waste. 


A person having the right to the exclusive use of the water flowing through a 
ditch constructed across the land at any point, where he may desire to 
turn it for irrigating purposes during the spring and summer months, 
has the preference during the season when he requires the water for 
irrigation, but he has no right to waste it at any time, at other times the 
owner of the ditch has the full right to use it. 

Huston v. Byhee (Ore.), Lawyer’s Rep. (1889), II, 568. 
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Water commissioners, extent of authority. 2 \ 
A board of water commissioners, under the act of California of May 15, 1854, has 
no authority to enter upon a private water-course and to disturb the 
Owners thereof in its use and enjoyment. — : 
Charnock v. Rose, 70 Cal., 1~9. 


Water commissioners’ actions may be reviewed by the courts. eich at 


It is the duty of the board of water commissioners, upon petition, to locate and 


lay out a proposed water ditch, and when it is constructed to apportion 
the water among those interested according to their respective Interests; 
but the action of the board in making such apportionment is subject to 
review by the courts, 

Daley v. Cox, 48 Cal., 127. 


Water companies, rights and privileges of. 


Corporations organized to furnish the inhabitants of a city with pure, fresh — 
water, like companies organized to furnish gas to the inhabitants of a 
city, are engaged in a “ species of trade and commerce,” and are goy- 
erned by the provisions of the State law relating to such corporations, 

Heyneman vr. Blake, 19 Cal., 579; Price v. Riverside L. & I. Co., 56 Cal., 431, . 


Water course defined. 


To constitute a Water-course there must be bed, banks, and water ; the water 
must usually flow in a certain direction and by a regular channel; the 
water need not flow continually, but the stream must have a well-de- 
fined and substantial existence. 

Barnes v. Sabron, 10 Ney., 217. 


Water-course, natural, used to carry water acquired by appropriation. 


One who avails himself of a natural water-course to conduct water he has appro- 
priated to the place where he designs to use it does not abandon the water 
thus turned into the natural stream, and may divert the same quantity 
atthe place he desires to use it. 

Hoffman v. Stone, 7 Cal., 46; Butte Canal & Ditch Co. ». Vaughn, 11 Cal., _ 
143; Davis v. Gale, 32 Cal., 26; Ellis v. Tone, 58 Cal., 289; Schulz », 
Sweeny, 19 Nev., 359. 


Water-course, natural, used to convey water. 


One who has brought water from a distance and emptied it into a natural stream 
with the intention of taking it out again may not so reclaim it as to 
diminish the quantity to which a prior locator or appropriator was en- 
titled. 

Butte Canal & Ditch Co. v. Vaughn, 11 Cal., 143; Burnett v. Whitesides, 15 
Cal., 35; Wilcox v. Hausch, 64 Cal., 461. 


Water-course, natural, used to convey water, burden of proof. 


Upon one who turns water into a natural water-course for the purpose of convey- 
ing it to the place where it is to be used and there diverting it from said 
stream is cast the burden of Showing that he has not taken from the 
stream more water than he turned into it. 

Butte C. & D. Co. v. Vaughn, 11 Cal., 143; Wilcox v. Hausch, 64 Cal., 461, | 


Water ditches are real property. 


A water ditch and the water right appurtenant thereto are real property. 
Hill v. Newman, 5 Cal., 445; Lower Kings D. Co. v. Lower Kings R. & F.C. 
Co., 60 Cal., 408; Dodge v. Marten, 7 Ore., 456. 
Whether ditch property in the mineral regions of ‘his State, although conceded | 
to be real estate, is to be regarded by courts of equity with the same 
measure of favor that is bestowed by them upon land held and cherished 
for itself, and whether such courts will interfere by way of injunction to 
protect ditch property, admits of at least serious doubt. 
Clark v, Willett, 35 Cal., 534, 7 


Water ditch, when public property. 


An irrigating ditch, constructed, repaired, and controlled by two or more persons — 
does not cease to be private property because they have not accurately 
defined their respective rights therein, or because they have selected 
some one to distribute the water among those interested therein. Such 
ditch is not subject to the control of the board of water commissioners 
for the district in which it is situated. 

Cate v. Sanford, 54 Cal., 24. 
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et Water, diversion of. 

See Diversion of: water. 

| Water, personal property. 
See Personal property. 


Water right, co-extensive with ditch. 
“ See Appropriator’s right co-extensive with his ditch, 
Water right, deed of, does not convey mill-site. 


A deed conveying the right to the use of the water of ariver between certain 
: | points does not convey the land of a mill-site on the river, 

Se ... Robinson »v. Imperial S, Mg. Co., 5 Nev., 44. 

-~ Water right, transfer of. 


An executed contract which passed the equitable title toa ditch to whicha water 
right was appurtenant, is sufficient to insure the grantee the richts for 

ee which he stipulated as against an adverse claimant. 

is Ortman v. Dixon, 13 Cal., 33. 

= The right to water acquired by appropriation is a species of realty 

for its transfer the same form and solemnity as is requir 

& ance of any other real estate. 

a Barkley v. Tieleke, 2 Mont., 59; Smith v. O’Hara, 43 Cal., 371. Ms 

eas Right to water acquired: by appropriation may be transferred like other prop- 

Bie ; erty. 

McDonald v. B. R. & A. W. & M. Co., 13 Cal., 220; Union Water Co. v. Crary 

: ie 25 Cal., 504; Dalton v. Bowker, 8 Nev., 190. 

~*~ ; The right to the use of a water-coursein the public mineral lands, and the right to 

ey divert and use the watertaken therefrom acquired by appropriation, may 

“aM “be held; granted, abandoned, or lost by the same means as 2 right of the 

Ae same character issuing out of lands to which a private title exists. 

Union Water Co. v. Crary, 25 Cal., 504. 


Water right, when an appurtenance. 


. _ A right which secures to the owner of a tract of land water for irrigating or 
a other purposes necessary to the beneficial enjoyment of the land becomes 
Ras appurtenant to said land and passes by a conveyance thereof. 

At Cave v. Crafts, 53 Cal., 135; Farmer v. Ukiah Water Co., 56. Cal., 11; Stan- 

: dart v. Round Valley Water Co., 77 Cal., 399, 

If the right to use the water were acquired by appropriation for the purpose 
of operating a mill on the stream, such right would pass by the transfer 
of said mill property to a vendee. 

McDonald v. B. R. & A. W. & M. Co., 13 Cal., 220. 
The water supply ofa mill will ordinarily pass with a conveyance of the mill, but 
in order to do so it must belong to the mill, must be the property of the 
? owner thereof. 
Ginocchio rv, Amador C. & M. Co., 67 Cal., 493. ne 

The purchase by a mining company of a water ditch and rights appertaining 
thereto does not necessarily constitute said ditch and water rights ap- 

purtenances of the mining claim. Upon one who asserts that a ditch and 

water rights are appurtenant to a mining claim is cast the burden of 
proving that such is the fact. 

Quirk », Falk, 47 Cal., 453. 
er. The right to water appropriated to irrigate a certain tract of land by one whchad 
3 no title to said land, but was a mere trespasser, does not become appur- 


tenant to the land, and does not passtoa purchaser from the owner of the 
land. 


Smith v. Logan, 18 Nev., 149, 
To entitle one to recover in an action in ejectment he must show that he is en- 
itled to possession of the premises; but he is not required to show that 
he is entitled to the enjoyment of a stream of water running through the 
premises or that he was damaged by the diversion of it. 
Dilley v. Sherman, 2 Ney., 67. ‘ 
When a canal or aqueduct has been constructed in two separate parts by different 
\ contractors at different times, the two sections being fed in part from dif- 
ferent sources, and the Supreme Court of the United States has decided 
that the two sections constitute separate and distinct works, the water 
supply of the one must be held not an appurtenance of the other section. 
Reynolds v. Hosmer, 51 Cal., 205, 


d 


, and requires 
ed for the convey- 









; re, PT ee sas ee ck Pt i iy 
‘i a An Poy k ‘ y r 
Py oe 3 Co tre, : a his A § 
SCiniaun Ne eat Ma et anita 3h Ni 
RT sh ime eases Waar mee oe, alt 
i pty fate rev ee ae ; rh a Wie Folq ro et / 
ew yl iy ae ty th Fed 3a 15 ; Pa Aca ay = Dy ree 
¥, nae Water rights acquired under license to use. WO ns 
Baie try oe. One who takes possession of water under a verbal license to use t 
ere 2) ose _ the time that the grantor did not need the use thereof, ac 
Eee eat a which could be sold and transferred to another, abe 
4 Pi tN t Fabian v. Collins, 3 Mont., 215. ETE ee 2 As 
_-—s- Water rights are real property. | | ear 
A; ve, hye pre ae Pr! 
ae ar The right to running water may exist without private ownership of the | 


Pate ay the ground of prior appropriation. The right to water must 


as aright running with the land and asa corporeal privilege ) 
| eee siete _ upon the occupier or appropriator of the soil, and as such it has 
A Naa a the characteristics of mere personality. Ais 





a Hill v. Newman, 5 Cal., 445. | ‘4 


; ; Para 
SIA a ay Water, use of, by those entitled may be regulated b a court of 
ne Wy Tt is within the power and authority of a court of equity to ascertai 
‘mine the extent of the rights of property in water, flowing in an 

. . water-course, acquired by persons who hold and are entitled to the 

ag th _ to regulate between or among them the use in the flow of th 
bye 4 such a way as to maintain equality of rights in the enjoyment o; 
mon property. " ves ‘ 

Frey v. Lowden, 70 Cal., 550. 








Ley ye To nl 
/ 
q 
Bess. INDEX. 
hin pad 
ie - 
a . z A, 
x a : Page 
_ Altitudes, and their relations to irrigation— 
rat ES a TT 34 
' uerrariotiandar. 80 See ma BO a 9. 
ae Meneneca Mountains, of... 20..... ... 0002.2. ee bs Pee 136 
‘ys I res: Ne yi ee Sea eo ea 79 
wk ED NE PRET es te "29 43 
‘ oey-litis, Lower!!..... ............ Sac ght seek nea ete een 13 
I ae Tee) ey le eo ae igh A a a 12 
; Dre Tee Se el eo at eae 79 
: na 2 el gl DD RS 2 " 12 
¥! ER ee fe, Sh We ee ee a 9 
A GG EI Ee a 75 
2 EMEC Stew tt 18 Le EO Den me i SO pee 4 
Mumeerrorion, northern Arizona. ...-../.---.) c202 eae 2-00 7 
ey. «c* Laps Sai SiS. ST A an ee aR ere 3 
* MEET OUUSAIN Of Yc ence acl. oo poe ee 29, 30 
13 REO GT OOi soto Pe oe eS Oe ae 66 
sj RU eR AUT) 12 
CIO CUES Of Sone i Se 14 


} 


va 


~ 


- 


Rae nee ate Fy a OP i a ae 4.5 


~~ Artesian wells, relating to... .... ..20, 25, 26, 27, 28, 29, 43, 48, 50, 53, 58, 90, 92, 93, 96, 100 


101, 102, 104, 109, 301 


MEE COlOTRGO) the . $02... oo. ee ee bloke hs ey 88 
I eh ee a hh TT Ps Econ BN 27 
ee se ee ae es 13, 85 
Edie oy i eee oe ee i ae 90 
ESTES RN I eR RS eres ah 93 

ruRETNEY [Yo hy a ae ag 93 

MMe rae Rye cy fee NN om eee ee al 95 

in India and other countries............ i ity we aee sre Cras = 7 YO 
SemeerCity. iiaho at... 2.6255... ce SARE Ae RAS fe |G a a 100 
Box Elder County, in....... _ tk g legal A NRE ee ae a a RE ab Bie Ca eT 53 
IE EE TG a ee gi aan, ie es 102 
ERITREA hse eT ye ie a co eo eae 983 
REI fr rh ON ek ee 104 
PRIeTin eee or re ue Sn ee 92, 93, 94, 95 
ora re 8 ws ae a SSI ES aoe TnI cn De san an DN Te LO tin 57 
Denver Basin, in.....- <  ylik a fg) ACU ap Regen a RE ee: URANO laren Bs: . 104 
Dodge City, at...........5.. Bren Re Ny ce. IE y yh ime? aes ieee 82, 143, 144 

EGTA TRE ST Ay ea ee Rs De Ee ge ah 9 89, 90 
SIP SUCN GIT ya Len ss oe a 96 
Ter Terr Te ks dk in OR 102 
TEE EOUNtNHG AriZ = 6 Ch ko Sa ay 92 
LILI a ret en oh Fh wet yee he ea PIs piece 11 
IE AU es re es 82, 143, 144 
SE GTS SSP el ng, 1/0 25 

ene? suiccesstul, Dakotas.20!. 20.000. oi oeo ee < 93 
rel SES Se Ta el ene va ot sine act 93, 95. 
SET Ath ee tN Je Rikag oe cee aja OO 
IS tat REN 8 Fog ye Ral” le kaos so Gon Ag EE Oe 97 
RE ie TR an rs ps Oh Ra 11 
parame Pigins’ on... ...2.... . 0... OBO’ ANE Sia. vad Pee 105 
NI fet i Pte HE in tc oh Ys ae ve oy ae Se 99 
CRE BEATS. CW Peon VN 6 Odea Ny he RAS. 2 20 

359 





ra —™ jr Pa = vf - ? ATs. Pe al 
. o* orud. \ * ys 4 Th as Hs Neiy: c OE DA MG a 
eg _ + ' ? Pa #; r £ Wy ” ¥ a ae me ree Sy vy Ny pry mF 
Pe ¥ 4 . a a ree Rita e 
« i, ae ye \ i b 4 shag PT 
Vey on a ed ; hoe, 















“Artesian wells. relating fonaontihneds . OM 


- Limitations of irrigation, by J. W. Powell........ Laie 
- Litt of, in western ‘Texas;.-. 2.20... 000. 02085 tote tees eee eee eee ee 
Millard County Ee oe Sy Robo una cohNeanc tle sortie bee Sade sc Sale tele ate ee 


' Miles City, Mont., at..........-... Sd aha hs wie tone eee seen ee cere eet eee 
Nebraska, of... -- en ns ed a iSia cpt Se ane ee oe es » hae thas teeeee nee ee | 
Nevades fs 260 5.) Posse oeude SOL eee io, 
Northwest, Ofsthe x: So u0- een ae Paneer ay ofp A a, 1S 


Oxford, Idaho, BU 0 Sele ee ies oe a ee oe oe 


Pasco, Wash. ......-.-. RE SH ey ae En Seba sade wil hese 
Reasons for inquiry into...........5....---. bint Sa Lae ana sae 
F Roslyn, Bue oss eee yess o Pach ets e cate BOOS RE K « Daa 
San Bernardino Basin, Of se... Ss sk ie eel Ae 2 ores ae 
‘San Gabriel County, Galeri Va Os we teen. Bala Mt ob seine en 
Santa Clara County, ine. 2258.02 sce nae cay paren a pee oss eee 
Peoan Lior County; in 34 292582) yu dkawes on Sa eo 3 2a See 
Perea SORGUIN, OL; 80 f Ue Vea ew lle ne a ee ie és +e 
Han, Lois Valley, of so. ffs. ook pope ce en te ab cima oes no oon see 
' Salt Lake Valley, DE Pa OR Cy Ine as we's ate PODS Ca alee ce 
staked Plaine repion, On’ i2. 22202). 5 Loses. wa chic w eee Ee 
Table of elevation, depth, and pressure 522. 272.0; Be Se seule Pees 
Table of observation by geologistatsin Waeoli gota howe 24h sae eee) 
Tulare County, average flow from... L't-2e wads tlre Sal eaten ae Es Sa 


Use of 


Warm RDrIngS, Or6POn fcc 2 hac Yom nes é 
WE POMIN Att ee Oe Ne ee Le Leen cre eae 


B. eee 
* 
Basins—river, and irrigation— 
ROTAO Ne ec cio WCAG Vuh aU alga ae oh SAR od es. eee has pista sae 
MOMM UIA RIVED eos c sons weet ek 0 Vase woe nee tyes oe een ert ® 
POU VOre APtCslaN sic c4:cs02 2. eg Pa oe ce Lome Oe Sah whctawe aie eee 9 ge a ee 
Drainage Oe cae peee le kev eeelet Leable eee seule Sica toe ice a bates 
Drainage of, in Oregon Pee oa ets See SE eee hy eS 
Hydrographic. BUAL ED STOR pb are Cor ee ae ry a YS 


Klamath, of... 


were em em ee ee ee ee eee eee tee wee eee ce eer eer eee we eee pee ewes tna 
Mojave, RE GAC SE ECR ET I UNO STMT 2 ged Soave ane Se 2 S2 pie ee ey 
Murray River drainage 
OR PR ag a a RR 


cere eer ere n eee ee wee a sea eececevceceneas eoeenes eoeae owen 


MESSE OITA OS gfe re As Ee cae Leal 
Pep nerigl serene No 5 10 <8 pUNy & 


Sl ee a 
il ee ee a a 


tt ae a 


White Sand Hills -.......... 
Yellowstone 


werere eeerece weeee wee ec wewee waae aeen ewe ene 


Canals and irrigation, names of— 
HE OTSOT GiB cua oe eet 
Arizona, the.......-...-... 
Beardsley, the 


oe 2 Oe) Sa)s ate ae pe ee efe)e os v\a.2 .of2 01» as. 6 & > oie wie a mile ost alee ae 
Sie a ee ee 


Fe ee ee ee eh Salen eS me Oe a) Om lm im ee pe mm mle ew) me jee mien he er ane ete ele Ae 


Cache La Poudre, DRO ace ; any 69. 
Calloway, the: 230250 os MS ey ah a LAO ROT Ug Seat nens behlnants Osha 
erp eroniiigntthese eo oe a te Ose ee etl eas s aicsehe ee ee bah Ne + ae 
Crocker, Ho ne” Utes. Rak S 
POURUN UGS ks) odoinn ou aes PIAL OS Ie mi sisi.e ave ony SA a bin ie 
Dodge City, Kans., at. oo. i224, ee on dashe SOL a 
Eureka, Kans., at 


Farmers’, the...... A Sates Gia shee BY SP bye SENN He Are sao Siebert leone i 
Frazer, the - ee ee ee ee ee ee ee eeneee «nai e'e nets lt een “* 


a teeno (76), the vooo occ liecs oc act hale PORN RUE aM cae PAL en ---+++303,3 


‘th 









INDEX, 361 


Yates Page. 
Canals and irrigation, names of—Continued. . 
MUMRBE Ee OD. So oka wy ENE S, Wain ani cae ree awh Bunt. sees bes Coke 125 
“ers MM ETHOS NSE. Canis ev iy es UN eeu oN GhLe iene eed ine 61 
os - Goose TENOR Ces tanec e eke iM MOSES el eit ie) gay 123 
P EMPIRIC van. Mota. Covey hla ve stefan han Lc eee 143 
b. NM TNS rie scree ieee lout k cote eet ace eee eee 67 
5 Great Bear River, PRO want Oe ee EEL ros oC ay ety one aes 50 
s Great Eastern, MCRAE wich Mo anise kil eae ni CL aNe EEN 304 
Oe Hurley, ERM Saati Ren ods ules ee cus eo ok en Gu) ee eee 126 
a MISS 225 08 2 el hic Secs onan ace cnoe ae. -. 321, 323 
es AND SLAPS ASP conan 0 ape nS TE A RU ANUS ANT o 126 
oh James and Dixon, FARO elites ah tong Sk meno ahestcks o'r ka tome. ica LA Sail eee OE 
ti Raise. a ae e ebeicic bie cuted abe waco ay oud 124 
ie LG ETE SAO SAIC iO a On a en TRE ViPS 121, 124, 125 
Re Kern County, system of.............. 2... Wwe een nlWinat Bile eat Stal 2 cee Aa 127 
BA TESS 1 TR ee RR IEE IR 304, 305 
one |S en PEARCE SLA oe SL wtp eit ow oenk J ce ceed nie he eee 33 
roy DOTY IO). 5. cee cae LL. Dae ee 61 
bres PieCord, the........ 2... .2....-. Gay tate eas ie ne Pee a nn era 122 
ST SESE Ae NUE TS 126 
$ Miles of, in Weber, Utah, Cache, and Salt Lake Counties ................. 49 
2 EOC eee eae. 6124, Lobe. hs. vekwes bocuecen bocce ee 322 
OMG FO ecg ieakie wan ecacobe bool cy ol ae 304 
North Poudre Land and Canal Gompany’s; theriscoc8o SA Sede 142 
| Fs SER Ir a Se pa eo eR Ne SE 4 149 
ES, OE CET Sp ria a RY ee TRU Ce 124 
a Oe eo le one be oes Me 123 
RN aa ee ra oo ee eae ck ee 322 
Plunkett, the..... Pee eam Re at lS va ua o's's'acied Juha see elc tothe: ee eee 126 
NE aE AS ESRI STE Se ee RCAC 123 
TITS ly PE SOR ara ar ne MCI SI ne ST 127 
NRO Uo doce ek oan os tuk k ee cek clan vie 66 
PNPENUGERM VPLCCAL tL foot eh oak Lek oc elke py oe ee eee 29 
. MEP SV OAlOV IA) isk 345. oS. sno ee ee cc cel ceae co ee 61 
oe Beteauim and King's River, in 2.003 6... one ade wee yee 304, 305 
BER i a ae 144 
ae REEPR ee oe ae 149 
ME EAI a aia ie ie Scpeic bovis ovis oe ewe oe ol ccc ee 
m MEE PBRGD ENO se c64 cle bees thei ss occ eke le ase webs deel eoe ses Joe 303, 304 
i Suemiemies Ob Intian-worke. 0° 6. feces oes. cece cee lee 327 
; ee GU oe ee ee ee ee ae 124, 125 
EEOC VY OM ins OU ol Le ne ee ee 64 
tor Upper and Lower PIOUS OF te wee se. cee oe 326 
mn OLOTI Vy PROG. Sic cia oni. sacs see cote selene ceed le den SEE eR OS 
Wrestern, the 2s 62.2. 2. eke yA gst La fe) tive a ae 323 
4 ig gE Ue ae earl sini Wenge are eee See a ter (Lc 123 
ESTAS OS gs Gn a RE ba obey 1): 
Crops under irrigation— ; 
ese) Alfalfa or Lucern. .19, 39, 41, 43,51, 55, 58, 60, 61, 62, 71, 77, 102, 121, 133, 315, 316, 333 
om Se et 8, SN ST a 34, 39, 41, 43, 58, 60, 62, 77, 287, 314, 324 
) NEE ee eg ee 237, 321, 322, 324 
Er caer A ea a eee 62 
Re ee Fo Fs eee oan, Gale Ue pone ea ee 62 
en areal bbe Wal cone Re Ree 81, 297 
ILC a rad Oe) ee ot ee 297 
a ND ta NSIS SS ak ng 34, 39, 43, 58, 308, 322 
Ee erg i cakes couueeueaae 
Plovec: a a indice meen c homey toeboe ete cnc ween se 83, 324 
IE ee eG ry 21, 41, 48, 55, 58, 62, 71, 77, 268, 287 
INE Rc i Re ete Ck aeons 324 
EEO seer NA HL Sn oe Pn 8 ee 13, 50, 51, 53, 65 
OS a SOAS il Sn ee mR rnd tpn 40, 48, 65 
TSE SO ST IE Tae ae een cae eR Sc ae 50, 51, 58, 77 
Hay, by subirrigation or percolation ...-.. 2... .scewece een eee cence coeeee 43 
EO TIORSE GAT ATIZGNA 2 oi n'e core oc candcrvebdduieud tea oueuees s 
igo ea ena OP RROD 287, 991, 203, 322, 325 
: MARAOIOMBLA... oe sib ootieva'cion ne an wage bewced baud ws eal Ame ah 4 lia vee 58, 324 
om ae 7 
Be 
eg 





ed SS aes 7, ea eee) TPM gy ears, OAS KO IRE at as fer 
a8: ee aire Ginette UE Sah TY Ae, ee mR 
Ne SCF A A 2 ae Me hed BS Cae Wipe Ret an x Span T ae 
ra at v ie LAD ae x. we a ¢ pelea ty * ae Ny a ® Harn Pe f pats i, y 
Fee. hy BOO ae eo AY SS ALR ERG Ties Je ites 
i, Pag the ord waa 2) , ; * -" a j % As voy Xa} es é 
et y A MV : Ne ° . « : * P : “ rs : eae 7 
& Crops under irrigation—Contiuued. . yer itte Sprays 
ee Native grasses .-.. wee meee we oe wee ees cose eoreee cores meee edtaeat 2 
wi ative: blue-stem 0.5. 9oo 04 eo on Sein eed ee 
Ewe ovural grasses ls... ot : 


ORE ee. : | 


| ee ara rate eee eee :...41, 43, 48, 62, 69,71, 
Ae et ee , 























Potatoes ..... 
Pampkins 
Red LUA P 8 enappbe ea Aina i ech aR ee ee ee gm 


ee, Pes anne iin inate eeteee heh genes eg 
ate Beerimor Oss pic SS UST Sle bran ea a ey eae 


Tk Lag a < 02 oce= pale oe ee 


miMothy (Way: and. grass).02. 6002 PPS ee oo +2 orineids wae Oe 
Tomatoes 


LO OE eS Om See ew. Oe) 1 [es ey) ass as ee ee we wwe ww 


. - - wih VO a 
retatcersesocceseeaseeseesess-6, 7,18, 15, 20, 34, 39, 41, 43, 48, 58,60,62 





ea gt 69, 71, 77, 287, 291, 307, 319, 326, 321, 324 
. Colonies, irrigation, references to— a 
a es American, the..... Naw dente eee Se atee eet Kse tbe wou cele = sane clean ne 
eee Central, ‘the ..2... Fe Chae r ne eee oS ene sinw Cov ane sere teene seeee eee se 
os _ 'Easterby, the..._.. Reese stb te te cee eae nee sete tree e ee eee eee 
ae ek _ Fresno county, in. ._.. sivlawele Soca tee oe Tee ae Saree wteceeeeeee eens 12, 
tog Greely, the first irrigators..... spear tie ope Lore: ee ete te «ie os ky So 


a Land, co-operative 
he ry Nevada, in 
Ontario, at 
Riverside, at 
Scandinavian, the 
. Union, the ae, 
yore Washington, the..__. Bear east een ya 1) enccwcins stl eee gtd peek 
Climate, references to , 


rT 
erwmwr er eee ewes sees 


ere East of Cascade Mountains 
i Petr ary IMAG o.. 
Ss Utah, of 


ewe we ewe woe a al a es a 3, 


PO po ere a PPR el 


erre ®e2ee2e0 eeee eace waee oa me ccce cese oe eéivine 


é 
tad a ee a 2A Se SS ee ae eo Ula te alee art ais lee ole erm rees Peewee ee ee ee we 2 ew 


ew Dams used in irrigation— 
Bear Valley, at 
Power Crit,” the... 
ryt! _ Cuyamaca, the 
Sat Bludesill fa?s este eater 
North Poudre, at head of, the 
Salt River, Arizon#, ‘at. oo 0222 geet 
M San Diego, diverting, the._... .._ 
sah jae a mabsoll, a sn seeee 


a Sweetwater, San Diego County, Cal. at .......- ob 113, 115, 116, 117, 118 
bs Tambembe, the Be coreg eo eee, ao nae 


a _ Tueson (Nos. 1, 2, and 3), at Pantano, near... 0).o. 02 hae a 111,1. 

we oud Wine: the. . . 

Districts, irrigation — 

_ Acayrican, in Mexico 
Choapam, in Mexico K 
Coatlan, in Mexico..................277) tec e er ete cee ee bene cee op teen 
Cuicatlan, in Mexico Brees 
Juchitan, in Mexico................ ee er 

. Ocampo, in Mexico .......__. : 
Teposcolula, in Mexico. 
Tiaxiaco, in Mexico............. 
Tuxtepec, in Mexico 
_, Yautepec, in Mexico....._.. moe ene tenes eeeece cewewe she cen busuee ces Dae 
_ Ditches, irrigation— AY, ese 
Peeonten, total no S82 a ee ee 
2 Areas in Arizona 


_% 
d Sin wieln pis ghcinge eens oe wane. cn wwpidnlen tale cee 
+ ¥ 


sent esau Manteno Sees meee cee ewe eos eens edo decal dy 
= cle bee bas dmew bis Eh ulieeeee wren eee wees are 


OE SF 68 eh a te wie ie 1a me ee © 


RS eee ee = © 0 een 6 enw © wale la nls eolele ww were cere es tree eee cece ee 


e woccceawomad i ee ee ee 

S <7 

we @enewe ene e ween wee ew owe lie a ee 

by 74 

SME! Ca eeae le eeees CHam ve ob oe Khe tii ee ee 
7 

en rere eer ere Peeeece babes s SEEGERS wer eee 


eorerwreasezoces Bae ceace a ll ee es cote ewww 


California 

Colorado 

Dakotas sos or 

a ee, Eastern Washington 
Idaho 


tea ee COCO Oe OBES OS COB ONS BES OS es COEBOE SbESEOS enceee 


asesece mm weer eens wee weno ews it hoe ce eace wees 


"een ee eaee ie i | ih pele ee ee 2 ee er wwree ete ween coeece | o 


* 


4 
2) 
** 





‘ee ‘ , a eri | 
oS ten 
4 INDEX. 363 
Pe his } 
aes te | ~ 
_ Ditches, irrigation—Continued. Tree 
Bae were, couthwestern 23. 167 
“ie ‘gi nt er Be EAL et 164, 165 
OL ERE EEE 52 DRUM DN he Eck 169 
ey Merete er hye Se NE ek ia ae 166 
ig . EI EE SAREE SSE 7 Ph SRS REO ar 167 
Ss Peberistoy a tana tisk rulh Lure niun eco te ee ae 165 
erie yr AEC SS IRAS CEES SS ae IRE PR a 63, 168 
Bie me 4 CEI 7 Spee oan Ua SS REE ea aN ig 167 
ies eg ASS SESE Ae EY ei RT MON DRE eS f 165 
a: Kat ON EATS So a pg Gl ON leans Ra 76, 169 
¥v e Ditches— 
8 a Ash, Sel CERES AE eR I a aaa FT ET I Ate 3b Sale a ea 'a'ele.= minty ptalalete 124 
— . . Blanks and forms relating tots. s2 23. ge tah Toate at at ace aM eh 150. 151, 152, 153 
I ee nn ee ee 125 
asa Bee resin Provo... 49 
iy Ses er EE es 124 
sa ESS REA ORDA NIT RC eas ke 123 
ie Sen rege Pt eee 123 
Re oe the. tires tes 145 
ras: ETE SIE i ID CIR ena Ne, 123 
Bs.) Jordan, near the, Base Ral wei So hy Sedan ieee 49 
ss Jones and RN Gears E02 chet Reais a ea a 123 
eee aii ete 124 
es SE ERT Se AN RN AD at EEE REE RE , 122 
ae EEC TAS eR IIR at RIE TROON ORD DIGE as.) D5 
Boyar 5) TSC aR CSI a LRA 2 66 
‘ak ETN 1 ae gee A ORR BEERS HS 82 
i ESSE ES A I Na RS RMR ERM, 64 
ts IVI EE RE MT 3. 61 
ey on ECE SS alee a RRR aS Scr 41, 42 
ee a, BEES SE SIR Ne Aa RR OR Ti 123 
7; EE Sie ce nt EP EEE UG >: 49 
pen System of, in Yuma LAG rl OS a A ope a atari 2 JE BEAL) eo. 60, 61 
¥ i Bnet ko 2 eT a ee 42 
% DIES ES Re a Ren RINE RI RORRDNG San abs. 306 
Smee eenipro, or overseer, tho... 1.8... TE eee 25, 26 
_ -Drainage— qo 
Be ES EE ee ee we tas aia te te a eee 6, 43, 112, 323 
BePeeberia es ee ee eee ee ye ag, 
SS STE i ltl IRIS TRS Fo 75 
Arterial, of Southern California........... mS osieia seer sesigharc scutes eae 
$e NEES ITE AE a RRL RIOR a UREN 27, 34 
LES ESL SE RTI RR RRR i 71, 317 
Sumooey Mountain ranges, of........:......... 00. 40 
ein I erg e hs pion TT or eee 86 
F. 
Mum end bates (es0!. 62.052. .-oe. soe oe 32, 128, 130, 138, 149, 306, 335 
_ Foreign countries, irrigation in— 
*, SINE renee ts rhe Ke 2 105 
IR ra ss. ec cc ee 300 
MTU os ones a cbcnl ee eee 106 
NOES ET Pa a a a 34, 105, 106, 265, 269 
SIEne OR ano nF SN Ts ee, 390) 
Oompa ih a ie ae 4,5, 80 
CE nese ovr i en ee 323 
. MRR Se retse rae oe cen ee 34 
EI SS STITT cM LTTE sa fe te 79 
yy) Durango, 1 SIS] aS a a eR ede ete 287 
Egypt tee a es laa Ph saa 2.6 a 5c 65 c.0'3 0c bs olwecbaeug 265, 266, 320, 323, 324, 328 
NE ESSE E UI eC UO Re wee en --- 79, 315 
En 105, 265, 266, 269, 296, 320, oma | 
MU 272,281, 300,315,325 
og eee ra CN De 8 
ESC Sica ieee ane Beene dogwood ee 265, 269 
Italy IE Bee Waa Sera A LW aa. L Kate os w dhew asin ee o Xe ed 79, 272, 273, 267, 301, 308 
_. 
x 
a 
Bae gs). 
Bes 


rihen Pe tate 8 A 
: sie age Fe EL a a 
864 ae re 1781 pM Naeg set 








Foreign countries, irrigation in—Continued. ON TP Saale 
NE BUGEO) SUAlB Obi oi File. ude ao ewe seemevoak ioe Birla Due ahta cts alin iia 2 25 BB89-29T 
MMAR Wie fo Wee Shc ink eel a euede ea eee Raman 267, 273, 296 Ne A 
PR wet CalifOrDis i acns scecen eee bone Gk. Ces al hoe ak nee 287, NOD Sy ee 
DAE US cas Alin ha pon ee eateaa inane Sedat 4,5, 91, 92, 282, 289, 296, 300, 303, 314. 
Michoacan, hateiahs ise 2a toile < winis w teint wilted iolagaln hte ane ee 289, 291. 
Morelos, State 1) Sa Eee nee MMR AVR TMNT UO "999 A Aire 
DME) ORL WW RIER « .. o's om poe ww bee oc naw mabe RLaR Corte ee ‘oie 1 295, 206 ss 
OEY bdo veo so os nyicn wwe min etree oni aep ls meruloie hii ae eines ae = MOO 
PIOED IEA f 4 le oa W's Wm eee cm sini elem mers wibintn wid yeas pluie ailule ale ld takes na FON os Ieee 
RALOROUADU LALO (OL a. Sn waiwacionwiew sire’ unin b veep micloen(an eae en woe) 2OdN ie eae 
RIMODE AO Cs  Sixiwin ain ween e es make heae ale heh ocice be Re eae elle + Same teh BOL ene 

Ry eR BIT OMY: 2 oo ok oem a im agp osm waded cannons en ees 273 4 be: 
SOLA Cnc serene mde mbes came magic abe weWie 6 ollie eee te Reni een * Atiey 
Pes sid Snip on ee hiene leds ia bhwid ome nie mma seh o eee annie eee 62, 281, 262, 295, ae 
Ss his ot ed hs sa cw Cartage Oo cisco wt cd ema saiscin chen its fs “er cabin Vs Ses Shoes foe ads I a oc pe ES crete mee eee anne 265 : He 4 
manned State of ee a ee Sapna oo Sh a in oh a wat!) U4 “tae 
Turkey, ...---~ ---- 2-2-0. cnw nce eee cee pene en ewes cosets locas oe sisise eae pin 
VETAOLULAStALO OL... os lidw kh wace cle wwlvienn's mded upeued dele “295 Re 
Wirseria, AnSstrAalia.. . 20. k calene oyu es ute alesudee medulla --295, 320 
a ao ee ee a ee jus’ e'acine lao = 
LACOLECAS, SEAL .Of oo nna- nee wens len ted woe ensines ene addy cn ba suL 289, 295 3 

Forts, United States irrigation at— / ANN 
EINE i a ree «soca ome ie ainie oie a ens ocean nn'e ule wee Seek bee eee eet 
OU weve aide Mal mand beam ds Mabe mises waeled awe eas wee sent TAR wi 
DEOMMLUC axils Cos5 nn'e 4 asian ns manctine mer daee aie es ot eee eecee cue ella yeni 
ETM DON Fe Same ie Swe ete b ceca n ceweanednj es oie tosinmglv diel abwee pee enn 87 ae 
SPIENLOL i imceisdla be siniwibie sos pe win, wh ont lwo a ei nianswdpmasin ee elec heii 148 

PEP PEOCS: UNGOL UTI pation... o. .... cde end inan mc ude dura ckaae hele -» 400134) 316". Sie 
Almonds...... sia ise Sida wawenelenw ee henuawh ap oesins wae eiiied eee 15, 17,62,316 
ODE ale Within aiVenies wane linn desks yn sahussge tua vae preeee 17, 39, 43, 60, 6, 314, 31634) 
Apricot...... aie Mes wesbitiidicn Je nibig anno wiek i Sh sighs eee 17, 39, 55, 60, 62, 65, 316. 

COOLEY: 9 ceed nnn oon sa eu ln cs sedeeecayinendessves sense gslncese ene 12, 17, S16 vn Nya 
RR EBLDNG a oi sacs eosin ne sere ee bos ood ale nips nies eboueuitle ukulele Cane rere 316%) age 
CUT ae ecod techn dvwes coow econ sewebs we seiweecen ced becidleeae enh enn 11,29 pe ae 
CTADCAD DUO... one view dere ne ae neice qnwsie on painlawigicki’e elcls bred SE UR in nn 60 a 
BIDUS lein das om Wid enim cee wae nwsee ren buat nutes wediveweildlsn SNC Oea 60, 62, 325 xh 
PUPS WALNUT’. ans oe aie ss ebnwle ne nbn coictns ace pamnicclliue amet anee nn if 
Ree Rei i eto a iid wo gems Sew om oa die Sie mimic Sd nied 12, 15, 17, 20, 35, 54, 60, 62, 316, 325 _ 
PTOUCI TUNES owe eke ec oie oe sense see oleae por Dibble kp Cte IetS Lela 62. 
PEED Saale We Bina ch win wie Wd Cran wane tn ees Santee Oa acaba 15, 17, 34, 35, 58, 60, 62, 316_ 
DINOIC) tia pee bie 0.9 egrala e's aie wiwaralea a lava aim or e'din ve low a bidw bk Od Clee Sune 6. i $4 
DUBEDERL Yin mio see wn ope os no's bwin vine oo een hens oer CON eae 62. a ee 
PU POUAEMID teh mae wac'ee 8's ce cua ae dedincnecesaduc la uuene tek eee -s0+ 15,177 35, S165 Re. a 
PRMD el Age Sates oo a o'c Ss saa ne rate Swe ele eos ee wae ee ee 15, 17, 35, 55; 60, 316. Re 
OR SAMEC EG PAUL Bicin' a exp 90'S wc ce ianehaurd 15, 17,.19,.25, 29, 32, 34,.35, 58, 60, 62, 133, 307, SL ie 
CAPAMES PON CHATAS 2. ce co oe ens ean ee peeulies ce ced ue Sete ce Guieein ann 18,19 4 x 
QUCDATAR Sooo wd ese ccmens-sccccwnwe sums pelts epeess uel aaa enn 11, 215°) oe 
(EE ARTE BD SORT DoS aD MEN ARE pel ea, OU 12, 17, 39, 40, 43, 55, 60, 62, 316: Sue 
BRR AT AIT e & lola io m= Ain Uipcie Pus oe vice bee lee bla Lee eee 17, 39, 40, 43, 60,62,316 
a AES late ah oe eg wlan ahr vino! ts "k Sos wire ae ie te ea 17, 39, 40, 43, 316: Lae 
Pomegranate ..... Stee eme ne tees snl neu pee ss Seem omen’ eae Cen 15, 62, 336 Oras 
PPO NS ce aaWe Sow eee sak ome eC blcn sa eah ec eds hie mienlieet eeRenne 17, 35, 39, 40, 60, 99h 
OTE AOR a El SDN pag) RRM U Re: ac BS BID) vais! mewin sp's nie ae ee 62, 316 3A 

S y 

- 2A oi “OE 

Irrigation— ean 
Advantage of .......-... tele nine mene en cn cees ns woh allbnwcnmaee ps haan »--s' 18, 835) . oe 
AICZANATIS, Bb sve we os leek ccd nlosin since wien'at ewelnly oin'aw epi Cue aaenannn nn t DQG or ances 
MRE EBS ciel nic nip alee oc os eve samme ch nie a Wee «ale ce ols Were hcale an ee 11.) aang 
PROBUS AE Soin av oc menine wae bse kglakis teeming wclelain Ue & Waa Siete ann 21 ae 
PARDO OR SBD S Clie Ldis scion sas oa a Sine nls Sues Sik le ee, cece ee 21 
ADSLCDS, ADS 52s ose cip noe sims oe se whee salt eemises = ell a « tere eine ean 7 
ATCO WOT eSOT i Oe we ey Pe ice ete eekeee a ale Ce 269 5 "is 
Apetatitlan, ati so... gyee boc bcek sn cck DOC ee 294 ‘oe . 
THN GOD, Abo. oes wen ce nwinngiond uhomaduininsalnuiae docu ue dei CMM 
wvizona, oharasterof ite. oo. 5s Lae tlc acistnaae ca dado Ube cL 56, 62 
Australian legislation £08 Joc. .'secicd eh ce abies «ward alk beeen Wea enn wey 

haa: in 
IK 






Maen 41° A. j 
‘cna 8 F a 4 : eee 4 , ; 
Ua Sa  ENDHX, |<! 365 
Page. 
Irrigation—Continued. 
Australian report on American... ._. 296, 297, 298, 299, 300, 301, 302, 303, 30,4305, 306, 
. 307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320 
ET RISE BASIE A cet eee ana Ne ah waa a ray ately nm wi diag at oa weathiehas Steet 21 
LASS ISG ot aan etc Ma 124, 125, 127, 303, 315 
ay NE a a eS het thie eke EL See yk ce 112 
fie Big Springs, at......2... AL Be alae ON ee oye Rees ee ee em aNa ats SP oT ea 99 
te » Boisé City, at........ PP ee en Mie ale ewe a alas is tN Rare rah net eA AR 39 
Base BM tnt toes Vn ae cess nec ouge cca vals uesccucas ten ai 530 
Se eee D7 
i crea eee ae CSRS ye 96 
Me elndiay in... Ice 326, 327, 328 
ee _- Calabasas, at..... i Mahi plea or itll Lee ee et ee) Perr ford ween re dae 91 
Eee ar ae nana art a 326, 350 
ummm ereotyrote Nevada for... 28200002 III ees 74, 75 
a ESERIES a ROO cc 297 
ee Character of, in Arizona. 22 56 
eM ee ede ona cet 102 
nie esmnees 01, California... ...............5........ 128, 129, 130, 131, 132, 133, 134, 135 
ay eR AMCrOB Ee io coves census desis be 300 
Ry eT eee b Vaein ce eee tells. ck ck Ue a ee 63 
2 OTS TN ribaieb eva stab ele ci we wae sicwidd crud Abe ye eine 82 
. EINE SSE GRRE ae SIE Senne ORS SERENE MRE okt Ph ion 
MAY Construction, plans, ROIOQUBY ObGidhds css fulte de kak £Ohg DO 111, 301, 302, 305, 306 
ee — Construction in WEMOUNE Seabee hse diawd ane eae sisal Lei ee eae 76, 77. 
ae Beep se enriched by, in California... ...... 2.000625. cecdes eect tae 35 
4 SERIO eeu cec ee cle eh 327 
TTS SE To en NRE ei i 51 
TSE TE TRACE EE OR aC eNR DOR MINTER NENT SF 0 0 =) 11, 102 
. teres ceo. cti ks cat euwase coc sstlctc, JLo ea 98 
EE SRS SEE SS DR tae rh 11, 102 
ESSIEN Sn a I nae 55, 70, 87, 88, 90, 301, 318 
, MAE RETR S 02.0. odcos va eassscends ice cecidedee lo es 92 
Pgs pesiedh eG by.-districta 0.35 .f..0. .ssc0.cccec foccecec ce 63, 73, 76 
Lia a ee a SD a IR ath Oh 298 
ft _ Different works in different ROAGNG Sees clas seve tebwkesads ote cd. Oe 298 
By Distribution system, San WO ROy Calis. 228 cadens beet .bliaene ce eae 31 
ef Ge co. Vin 0k oe occ ecs bene beet. Ros 23 
Divisions of California......... WGN SU Sdd ve Cew hed wecedandeniches le ee me 13 
Divisions of the arid BPEIGU Mims niisietcnat eee sos wie cic Gan od De 4,5, 6,7 
. RDO ei Se oe sa c0dacreivese sos, LL 64 
Pee eemOuniain sregions.. cess. cook ccs veccne Lcd saeco ae 37 
is me Oe a CNT FE SRE SR Dg ae A ee URBAN Unt 45°) 64 
PMI ELE riod. nos oo naidods Lieec dc, Such ce ce ee ee 64 
I eso ioe. oo caoccecs.ccsasccelsle eel 82,143, 144 
EE I Ea OS Oa a I EER ORI 99 
CT EOC NE TEX wee ete nee eee eee ee eee eens 309, 310 
, NS osc sasa sock dec dek seek incueth, ee 21 
3 Eaton, at..._. Ee i iin GOLGE eae ule Lado) Ries 86 
Eastern Washington and Oregon.......... .-..-.. 0.0.0 cee 42, 43, 44 
: ME Bl eos b cd lo) css ccal cele codicdbinn cee ae 7 
Effects on health..._.. .. HOE CE TESS Spi Ack SNe as Gee Oita Lune ----------. 16,17 
Egyptian, the Nile Valley.......................... 320, 321, 322, 323, 324, 325, 326: 
AE RO, 22. Les vcscnunccuhe td jcc tue 42, 43 
eterprise, northern California ..........-.-.-...--..., cece, 13 
SEE eC SESE SES ST RE DIS EIRENE CRON Sn 5 fs 85 
Estimate of people supported by, in other countries ............ 000 106 
EO ESS TOTO Ta ON RAR RE DC Liat 7/20 103 
CE SINT NG RS a PRED Se 9.2 87 
DEINGrICAN Ge Soi dino alee widen Rha Sere Seas 296 
Extension of, in arid MTN iin Noes shake oan vers Idioma wd oa CAR --310, 311 
ES DOSS I OEE RI AI EMRE TN 9h 8.5 308, 309 
ei ee i 
Rett ace le Pe a . 
Flooding itd RSPB add dib be Woe ei pees ib oney be puns dmew ys saa eS 306 
UD UN sg cso s sido sn ss aucuks uw alee eiteeoe ‘sohes 61 
NS ee ke sy ocdodeceuc soreeseere ease. +08, 60, 62 
ER he lees i. ios oa nelcuens Sou dewompeeck eae 301 
Ne Dome ee i oo wane ene ene wane meee 31 







yr, 
La." 
‘> 


Trrigation—Continued, Wig 
































































Por cat a .eves ae os 25 '- toy - bot eee see ene er= 
es Fresno, at ..---- TORE SN Uae ae heel el 
. “YY x f 
We UTTOWS...- -\- <0) <~oo5 Seve nt eae Pp wtf Be ie ae § | 
«Garden City, at......---------------- b Dineen e emer ee weairere ee som 
Bere Germania, AE ee ed ac ah aoa cioe acs Daehn ite enn) curate EEE Ts: 
td Glendora, at..---..---------------75 2-7-8 ok noes See aes aan 
morafton, at....---------+-- Caee a 5S EARS hr i! esr ary 
Grand Junction, at.-...-----.------------ ere ee sifela= a2 eo ee 
te Greeley, at...-..---- He AS DS ee ane ip sy 9G paAeli X pea 5, 
Groups or systems of. .-.- Sk shale meas o Seri peree sins Sains paces. calpe eet” 


High culture produced by --.---------- Ries Sete, Cu ri iene tetee are 
Horse Shoe Bend, at ’.....2.-.. ---+-.-+-- cis 
rt PayiNiG.- BU is nob cca oe en dene sce ce 
Hutchison, at-.-.--..--------+ 2-2-2 sere ee erro 
_ Idaho, “ey Sy ER RE 
- Influence of, on humidity 
EJosepn, at... .2-.-- <6 “ 


MATA ALIAN, I oo... oS scenes es eum 

Pua y Tats kelp es = pera ny ect 

_ Kern County WVOPKS 2. oss da oth lee eee nape eae we wee 

‘Kern County, not a necessity in | 
Lake Donner surveyed for, purposes - ..-.-------------- : 
Las Vegas, at ...-.. ------ -- +--+ seen ee eee eee eee eee Peery) tr Ma: 
ma Saw gases, table of .2.--- -2--~--- e945 oo en eet aime ania 


Tiaws in Colorado... 2. fick. } ans cas coule eben oe eam seine ee er eS 
~ Legal condition of 
Legislation of Australia 


PETIGMOOLO, (Ab. o- -n9.- 2 Lae bon ene eee ee nese 

Pebsist Of districts Of --.. 2 -- +. - dances ss 3 e= 

* Lewiston, at..---- 

Seah ire) ie ee een aes 

Toe Anseles, at..---.---- Sica ents pega ee ie 

~ Madras, at -.-.-. Fe an pm TE 

MatOO Das AY cccie na 5 nos wgn = meen reegensan oman eee 


e. Marienfeld, at...-. 
MATICIB YING. BU. oss fs. once ne ccmae Owarencning cere ees ames fate 42> 


Overs “Mexico, laws-of, on....-.\-/2-+++-- 
5 Midland, at..--.-. Oe fas wye Cine Sie wen iain 
joe Modena, at:.--..'.--+. Sista a Sealy.) 
we Mormons, laws of, on...------ 
MOMLOVIN, AL s.> scene sai 
Mojave Desert, 0p Spare A ah 
- Moxie Ranch, Vat ites pian! Ppa pat Ny Sopa Sake ale id a en elle bY Sele! cone rea 





No give, National City, Rb eae. oe Bale 3 ara dy at Pah poe Si ke ele ‘Jase 
nope ae Nive Valley, in the...2.-<- «. Tee Cage ich RAE Paty) Hu At ee ae Selec ; Py 
ag No cultivation without......-..----- see eiag teeeeeivaneee wc enee seewerien: nee 
imatTaolinit. Abs. pen cp clare niom se Sree et one cape ; iy 
SEMIDNOR All oon tons ce ade reiagl a ee ne Wine a By ine aed ys 8 sin cimele ciicate ote en 
Mlepela Qh. .os-\cu—d.- <n etre ia a dancin 8 eee Sees, Rear « Je0 asm 
Pia UTS ERE RR OI SEG 5S a A ge Se A ee <a ee 
Sieh MRT eUL ~ coo ova ap Beeue cn ees prams woes ttle hn 
| Open ditches wasteful forest e es cl ebelcce sree Lee 
ae oS - Pasadena, at... 
pot aan If Pasco, at... .. 
prt Pecos;on the ....-2..- 
7 Percolation, by... .--.-2s-i---eabiaeceee eh == 
ye a Phenix, at 


” 





5S ea an ee Pee nrg apy ae nb daly eee 

Pipe system, Kern County. iN Vi Ma awa bepainh eee eee cern aman 

Platteville, at ..--. eh eel pee: pes ay SAE iy PORT, | eam 2a? ele tee eee 
wranama, st. -- .- SES ARENA oat Ls, 5 Phe a ee oe ee Perrier 

reeanit, Stu oe Senn sic- ie okie Spine RE eaten) A aha eae women seces tina cede ebay 

Private enterprise, RAs etre ae ge es wneccos ceesienas eeem spiny Seema a : 


PO MARE EST oie o ciins wl San Bod he 7 oA ie nc ea a aa unio dela eee 
Prospects of, in America... .---- Re NN POM ET kn 
_ Pueblo, AN Stas CA Gay Soba ee Egy ya ares, ers 
Pumping in southwestern Kansas, by ---- ---- +----+-----+2----+ +--+ 
a Redlands, at... ..----.-+-02 seeeee seen cege sees cere crenseea scans ceh 











































a Le 4 of ‘ - yes wary oe was ae ey L. 
Pe RAre Say atta Aa NI Tee RAO YR gt Pee ig Peat a 
Se i ee Sain tet Ore ee 
vas ity ; Y by eta os $y M 3867 Phy : 
EG SS aS “ Sree ee 
ft 2 vas 4 i a : / , Bil as 
ion—Continued. ‘ | | ae esp ie 
BEM s Wir SS Le sla lowe tec ce Aes utton pe ctmses rane ca tuo tS oe Cp ee 
- Result of, in California.... 2.22.22... Ha reste bE: Pola ei i ae ORE OS Me. ae 2 at 
ya RAN Ree cee athe PUR ote hee 2a See ol yh ea r 39 | 
‘Rialto, 02 SRS ean eaeeeet en One aR OO Ra SSL aR ME SES ec Ofte ae 
_ Rio Pecos, New Mexico....-.....-. pa SORE ON ava amelie PRT ES oe 148,149 
Merenide abs. ee -21, 29, 102, 131, 305, 310, 320 
Muemnalb Lake, at ..........0..... fin wm aie winineinnmnaiduiua coud 44, 49, 50, 65, : oN 
a a . sae Mae ’ ; , 65, 319 
Mean ADita, at... kl RPnietalel Gals eam gherd ashe a du cle Ee Eee val aa 21 
San Bernardino, OAT SE Usa el lige Mapa dy om RU BR Ba Ait ceils ee ee 21,138 
¥ San Carlos, AECL AC Si area sein str uty sass psy anaes Nain < silane Oise’ eiwinn'ee deat a OTe 5S 
Bemmeomoat Diego, at... ee. aes Co BSS ® Nes 7, 27, 30, 31, 32, 136, 300 
eee oan Dumas, at./..............- a Se, § Slew mle uae Be Oe» Sid es Seen 21 yi 
age oan Francisco, at..................... wo cleieSewitwwemsencneder ecensicnes 9/34, 102.0 
ATE EES Se nace sR RRO PS rn fake 
Peeemdacinto, at...) 4... A mies iain gminnaiavang moa Ws 42 oid da ace de RR 32) 1350 
San Joaquin Maeve tic oo8 wena atioh ie tilocdh he ciecenwewes a ea evens ene’ ai Apres 
EE IES ea an ca a tee weecnee oder sen. deka ee ee ee 
SSE ie en ae an mango gn: weed 43, 45,50, 52, 53,54,56,70 
_ Sources of principal works....... S persion tec Lats ays ek Oe eR eam RM a Ox s 
Mpecleia cab Hart RO itis. S20 eke 9G Aes 
ee SCSSOM OM dil lg acess coda 163 ” 
_ Sterling, Berm oro mars hive pr nin acme ee eee RC a 87 “- 
al TST RI eS owrwlate gre snimn/s dh onaee sk eigey ante . 
Pee ey oo oa NNSA SP Se lare ce eee Ra RO IINT G RD GTS TS 2: 85 oh 
Systemsof .... 2.22.2... Siete lee Ret win ompsin nicl nh Amine eae Sate wine GtRG - 25, 306,307,308 
ny (SUIT. SA ORE a a fafeba Rh SLM wat far) wi Dita le a ee + O28: eeu 
canal, Fresno. County, Cal-.-...0002 2. cole cole ofahj a) eee Haier 
ND edie Nixa priciala nd chon an sinh etna = Sd AE 268 
ee nn eon Cis ew on wage ee FN aes ace 318,319 eee 
Seemibntion, San Diego. 2. see coc ce cus. eel eee ‘138 hee 
at different, in California ........ st wee a at Shi ctl cla 128, 129, 133,184. 
Beene alloy Ak es eh ee 32) are 
North American Cordillera...........-....... 2:0 dtintge bs Sok gee SER ‘W 
Pe PIG, O8e eo kon wees wan as Sou dupe se dake DA 121 hele 
_. San Diego Flume Company ............ 2... ow id side duis Hee eee es Pee 
RR MERCILO Le S20 oon soe ee le VC ae “a2 We 
sinking galleries or tunnels for underground currents....--..... 109 _ ne 
3 _ small storage or tanks ..... Ott wee occ e ene mewn s odes Veswin clas 4) 10h We 
STAT SESTS 17S ng pn ROD EER Le ee 
MUMEMERECALION, O07. 5-2 .500 02 ok ooo occe cae coe 4a ane a ata oe eee? | 308 cose et 
Meena ption Dy. Conduits... eee. else cee eee Pare 
feeweetwater River, at..-............... eae wn dime ate oy nase o tase bhp adeeen 31 aa 
Granoe, ab): 2)... AS sic B ag p RRR Tle Be ERK Ge Re ent hee tae eee 145 ox 
el Fe eee aa a 
_ Tehuantepec, at ...... Pisses Senin oA wn. Ie Lae eulnens s wi « =laiwiness omit a ee 293 
es oes Sel eg ob ee cnn Selden ee ee 21 2 
Semmpromescal at... 22.22.22. woke SERS Se LENO So sein oak ae ae ee 102 me 
ME oh D0iks City. Oe ae ee 39: Naess 
_ Tipton, at ....... rae iele aie § adn dcedres sat, dc ote owenegasena-seenel LO mma 
Memmmmnvone tat see. ok ee cere Sit a ate a dicadh Wenner Cucina Ok? Jak ee 92)! aatih 
MiSs, 5,08 on Sal ee eke es So LS BOS ras 
Weeaeer orowth, effects of, on ...... --. 2.22. -acone ou. Sis sie iis a5 ae ae aeaeee 19) 5 ae 
ee Wt i CON eo ee Pigs ee Ne ek 145 Ps 
a | a ae Win eig tie aim ap nis dhs Waylon axre ine ¢ sia bacaara te 91,111 was 
_ Tulare Lake, proposed plan of lowering, for.......................... 1. 120 sine 
MCR BEING ai) oY e es os cee ee aL UE ADE is 
NR CR BUOY Oy fer eo Le. cu ccc sine dab alee Seanad O71 eae ie 
Beemer Onion ary pumps for... oo os eens cocks cca ce eee 109 “Ss 
») Utility of, by the Senate committee...-........ 2-2... -.---e eee. dshvne, yea ean 
TT SA 44, 45, 46, 47, 48, 49, 50, 51, 52,53, 54,55,56 
Ee yy OO on Eee « encir sina Saisie nines aia 82,83 
_ Value, character, and results of, Hon. E. A. Stephenson.................. ben ee 
Tor oe TN eae sees enone ween eee. 95, 105 
NS rela de Sa esl ie 8 oo te ne sana eicce ive se cok dewueand aia - 206 
Bee viends, at... 2. te ee ke ‘cuenta kee er aey gag a tree eene eee »---- 102 7 
Meme adsworth, at. ...-.-.... 2... 2.2... SP Py APE VE pe’ RP Bate b Jagd lash 147, 148 ‘ 
mo Walla Walla, at...3..-......- WA DSN Pele aad abet sgaanc-sempastekd «sa aeees 42, 43 fe 
meevesrorn Kansas, in 2... 6.5... s0ec0c- ce cec cece. weet ee rene nee toe teen ee 00 | ee 
hu? 
' bare ¢ 


_ Trrigation~Continued, uty me 
ep PDR gn, Bb:* a: + eee Seeaceyn cbs tapas s apbaboee ns» pine ieee ee eure 
by uma,. BL fk hee ware eee bee ease aeewes sean sae woes eee cee n eens a 

Irrigation companies, names of—. nh) wath ae ee 

y ‘Arkansas Valley ..-..---+-------- wt aee kee air Pye 

Bear Valley Hawa and Water Resa S ee aerate Sepa ae + Jak Son mLiogs 130, “1315 
Bear Valley Reservoir..---------- bib oSiie onlerye eee cee eee een ee eens 
Buena Vista Canal....-...-:-- ----4- ------ -----2 eee eee eee mes. Es 5 olan is been 
- Delivery and Distribution Works, at San Diego....- oie ception earee es 
‘Denver Pacific Railway .-----.----- aie eaptiwlelt wie eee on a abi eetk anges 

Farmers’ Canal...-...----- SPS hope noe ee wi gees = in siv.o =p b's cial ei 
Serorintea analy #2. 0-511. odoin g ens no sa dh eemnsenere 1. a lact eo ee gel 

‘ue Gila Bend Canal..:......- Ae IS ee Les tea ee eee ae bee SS” , av one phe 

EX River Irrigation.-...-- a a S on, wie Gan a bein wom oo ae i tap tiene en tesa 

Ee ate (Mal sis os eke en ptie =n eee e Lge g cere sites cont sane epee | 
Hesperia Land and Water....--..---------------- Shidss oo <ee . cee 
- Highland Park Water Works, Los Angeles....-------- “nn eae wayne nee | 
~James Canal....-...2.-.-+----- Ay ee jens Cum See tree + ke Rep tLe 
James & Dixon Canal ...-.-...---- Le He he eh a(e ch Gta tis aig . Lae 
Kern Valley Water . , ~ 
iver Water and Irrigation..---..---- o nos mins fode.ce s.6 ap lrn/ dieeeenn 
Lake Hemet Water, San Diego By deh soap A + alineleeie Sale eee - 3 deen ee 
Lake Vineyard See 
iuarimer and (Weld... . 22 ...--<-+.2- ae BSE REE d ators f dep ee eal ae ee 
Lower New Kern Irrigation ..---- La kbd Sin8'ahe pote = PE BS LP -- + 5 ae 
Meacham Canal....-.-.- eaten ees s Shee aoe bare egies Senee ‘ee pee - See e 
- Mission Valley Storage and Delivery --...-------------- aint oot Bare 
| Northern Colorado Irrigation.---.--.--- Eas 5 Sait bgt eho ees meee ep 
PON OTL FOLK, WAtCL..n'.2. wweceseee ce See Py eyide, I oe ae oo ae ean Pape 

y emp GOTHe BALI. .c. o's oss a<eee Senda kere Manes Seabnt a tc kaa Eres te god 

res Plunkett Canal ....-- aOR kes hss ak oe Sea Ee «27'S abel te eee - 

Dr: ~ Riverside Water Works ..---- a had Bote pare a ide ieve ire Site , eet je fo 

Mei ee vuRiverside Water,...-..-.----2-2--- EPR R AS A rash aise 2g 20d Seon mate 

x » San Diego Flume.......----- ree en 5 PER OP LE DS Semone ~crcce rt ana 

Pa . s Land and Town....- ey gh NEE a « séceee od ook k siete 

aoe River Works and Projects Ee Prentice pits 2 eee AEs 

: pik, Aah: RETRAIN ni 6s we 6 nist sw ~'e'p wee ceeans ane bce etececk cub «sues on eaten 

RUE South Dodge Canal.-.----. rb AE hee RO eaten or Si ee bic'eic breen Eee Katte 

Ree fey SUMO LB pa eke ook ke create CS wits ehbiin tidice Renee <'clo auet 














oe a a L 
oe Tana 
_-—._ Aeres requiring irrigation in Arizona..--...--.-- dS chee tale tal cee ane . 
Ae ite _ Acres under cultivation in Egypt.-.-..---.-------- LAS 
pata Acres unsurveyed in Rapid City district, southwestern Dakota. ...---. 
Actually irrigated, area....-.-.-----.----------- pe to oS Sotiowe 
. aye? ‘Agricultural area ....-. NBS de cea destecstorsev eget arse eee ee 
ON ae Rifai OLOl Shes Seas ka tee rclee hls hon ee ‘enn capee sar aes ee ae 
ae 3 BPE 2 Soe coe a bocce Bs So SSeS col eis ethe es ots te eee eee cose eee 
qe ae CALLA TS ARS ES ES ee epaee AS he eh S: osseess £: 522210550, 53;aemm 
0, Arable, price in Wricotiaie evsessstisetds% Meese 4 ie eae 1127 Se 
Ses, BUA TIC fio be 2 ber Re A eA es at Bee Se ey ie 8 Ce ge Es a eos oi Se eee HL 
, Area irrigated in California. ---- ee iodawe cies ee cere eee seine ee .- de 
“i eee Ciisalatadon cies stele d yas eee oS A ae eS ee eee ec ble ee 
Pe of Colorado River drainage..--- es ter econ ss ten 
Mer Regie in Dakotas.:...-..- SES Se as Nd th Ce ae eecceececstecseeange 
es irrigables:..S28.. Enemas pases slates oes ig sete eee wee sees soe 19, 
i sub- irrigated EME rea Aan ee ae saccade ocelot leans Oe 
* ; : total Bi. Syl eB AN ee BP a GS 3 ene e came cone wee ee ee one wwce cone teen ee wc neces 
under ditch in Colorado....-.--- PERS 
OL water shed.,c...'-.. 0. ieee JA aa2 Es wiee'eth stp ee bine b obh scales eee 
IGNOU BLOAU Ch wt wae eee oe ehh nib wiccwe vows cone 22-19, 20,04, 42, A552 O ee 
Bottom, area ....1.-..--- ALTA ae -8, 17, 19, 41, 43, 58, 67, 86, 89, 112, ee : 


-Cienagas or wet places... .... 2... ---+---0 pe22 ee 22 = ne LOO SOL i") 28, 91, 


$2) 
J 


COAG oo ew oc eerbetsds oc nie Rose ce ae 
aye Colorado Plateau, on...-.. s-..--.---- Te Slat Ree + oa ces Oe 
ayey _ Columbia River Plains, in.-.--. diiorApatesa decay i5c0.chleaeee ee aaa ay 

Cottonwood Flat, on...-.- pee ERNE wid isos toe Sader ‘ 
Cucamonga Plain, ni sJs vets see de cate Bac ieee oa se Ae a ae 





ba s 


_ 


v 








es aa Ae se 2 b> ee £ ; 
INDEX. 369 
a 
and—Continued. . Hane. 
Meme eS COlOPAdO. ey i 8, 32, 102, 107, 138 
: et ern stag adie co tapon asl Ges Vy nT 21 
Brepreas Ie MOxi002 5 i1 2 i v4 ode oe Pec a 297 
Pee cre ys wn Anions. 6 2 sss Ge ieee ra 297 
be | LASS PE Ae le Ne i oR, EER eA EA b 20, 21, 102; 297 
eae "EN EIS ERE NNN a SURED R DNDN a ca 320 
eee North and South Dakotas... 122 .. e 80 
ea emerson Utabirs os. i Se ene Bass aha ee aman 49 
Estimated cost of improvement, Staked Plains.............. IE yey heer 100 
RA areas under artesion well irrigation ,...........002.000 07 ‘ 96 
a . Reals A Farming ERAS Ge rae acl Sec nde. oa a’ anes ear BASIS A © a a ty eae swlare ater g 58, 69, 4h, 76, 91, 309 
Meee ty Of, in Arizona... 2 ee ee 58 
2 Seer Ootnilis,*the......:.,......... .... 6, 9, 11, 13, 21, 58, 65, 81, 85, 87, 92, 102, 149, 297 
oi BL Pe ee ‘ UI eed 5 20 ioe deena glee eee ee 42 
my ; peeounties partially irrigated... 2.0.2.2 11) ete 36 
Bs Ee EP ADONE re ee ee 19 
A . CE NT a EIU SE cee see oo UE URI 7,18 
phd value of, San Joaquin Valley.....-.........--0-. 0 -. 11,12 
Memmertrproducing, the... Iie 34 
TTT SSS SO a 20, 67, 68 
I PS ON eee Ieee scat 80, 31, 82 
Growth of, enterprise and PPUBES OF 2c an eee en 21 
-._——-Healthfulness of 1S se ESS eee ay MR SEN ak TN 317 
Sumeeesetill; the, 22.2.2... ... PP RA MASS 9:5 adie ain aa mans so dnjecwond cca va gou hee 10, 12 
fies MOF feo 73-244. 3-22 25-524 0.ce tlle scecn ohn a 1 
rae SECA en Te Sila SRD RISES SR Tee 67, 72, 80 
Sgtege Mereere ob ICA) Bfe8s, ino. ees elle 
eres Due ee, ees 
CIS leeyet-. 6.06. -055. 05... 0 ee 19, 21, 24, 77, 127, 304 
a (TITER Urea A RT ES ©, 21, 22 
"te hcl ee Bee erlen County. 02. oe ae Oe 23 
pan. eee ee mOnriTioAble rs... eas  lcc conc ect 90 *. 
eit value increased under irrigation..............-.-......0 0 cll 42 
ER SI HE nO REED POH oa Ca 21 
oil CE SOE A UEP lee cnr SRC P Re Paar HTD Tie 87 
See soci Pising, ato... oe es eect eens eden et 19 
& EEN EN SEES SA IRS a een ap ee en ON Perec 145 
eee maynard Wlats; at ...................... Soi afm meno le w/a ole Sw wae ys Sate ee ee 87 
Sitian Mesa or bench....... ..__.. ---.--14, 15, 27, 31, 40, 42, 58, 59, 67, 92, 111, 149, 297 
she ES Nie oe oe) ks cacnea bocce ee 300 
EYEE VES SS ag SN RD RE DOR 10 
EL RTE a TURN AS an 23 
SEIN EE Tl INC a 114 
STS CTS ICSE nS A ea 91 
SS SINGER el RRR aE, Reais 51 
ee Me 535 paehed Sees 4,23 
Porous, ME A re 8 Soe ee ee Vee 317 
I Ae ai ia ara ----19, 35, 41, 44, 48, 49, 66, 84 
PODATIAN 23" 4. 22. RE ala ras ra oh So 2 ik hare eck acid aa ec ok ee 273 
Rockies, the, ratio of mountain, plain, and forest area................--.. 108 
TTA EY, nae a POLE bone Dene PN ar ar roe a Fy, 39, 309 
la MC Penclassified at ook w. locke ke sckee ee 27 
CERO CON veo ceg a 104, 135 
: IS FS 0 Sa a A ae 31 
4 EO NITE FEE RES aI ae a eT 71, 319, 320 
Muemeeoulmern Joaquin Plains, in................. .......... 11 
i ECTS ES gE aa OR AT NN Aah 91, 99 
w3 IST TI Er, ME SS as SRC SO dy 315 
SSE ASR IR AS MRR AED.,A 1 43 
SLE EL RR aia aR I RN Rail Da D5 120 
EE rk 5, 14, 15, 40, 42, 79, 92, 107, 112, 2x2 
PV hes of Southern Arizona and of New Mexico......-..........-......... 6 
| Under canals and PUP ORO ALON Roa os otal ok a, cus ee ee ane 59° 
Memmmenr trey. Or land and water .........-....-...--.....0...cc cece 317, 318 
“irs EYL TR re aR ORR ISRO RPI AINE Oi 1. 10 
| SSRIS SSA i a EU ZY 324 
Value of, with perpetual water right. ...........++.ce ecccee eee veces cee - 49 
+188 A L—ap yoru, 1v——24 
ae oom 


es 


n» 
~ 
7 
vs : 
. eA eS 
' bee: 








370 INDEX. an 
_ Lakes, as irrigation sources— : 
Atemanica, at ..--.------- +2222 enn eee eee ce eens cee cere eee eeee wees 
Atoyac, at..-.--. wba cee cee ees cone nee ee ie LAS a a Gael tales tee Bane wate meee eecee 
Burnside, at ...---.----- eee eos ce eee ce nee ee ween teen cece ne wnee dbecne gb) ae 
Cajitilan, at .-.----- ---- ---- - 22 ee eee en eee cee ee ee ee eens eee _ 290° 
Chapala, at-...---.------ ---- ++ eee ee cee eee wens eee ee ee eee cee eee eee 290. ae 
leer oll on ee a eee eee nein bok n'y bin oy ee 5 Dee OCS 
Devils, the......---.-----+---------- HOLS oS ays Ce Uses ee esa eee Xs Gag 93. Sam 
Donner, the ...-..- -- -- ---- 2+ eee ene cee eee een cen cen eee ee ene eee e ne ee 75,145, -°: ae 
Dry, the ..---- 2-2-2. 02-2 ee ene eon ce ne ee ne nee ce eee ee ee eee e ones 9.4 
\* Eagle, the .-. 2. ..ccee coc cne cnn ce rene ce cents cone cn cee eens cows esaeen cane 9,19 ‘4 
Piigwbeph; thes... 2. Sekine es ald. Garin eee gob laiein ate c! telaee rae Saed ek 
Baltes... sce enics goer cancels rice sey sites p00 sod Susie vis ges 6h hewmen e eee “9.2 
Geneva, HO oe SE CO ed ke ects ae ata eave uae one oe 2x Sooke 
Goose, the -... 22-2 - ce cee e cece ween ce eee eee ene ee ans wens cone caren 9, 123) 
Cera soe tne Po Soe oa Leto te eee ome 5, 50, 56, 50, 53, 100, 297, 300, 310 
Honey, thee i on Lu ou ICL oe conse aches ine aia Aa at 
Pyramid, the...... -.---- -- +--+ eee ee ee cee cee e eee eee coer o*s cuhoeclnetgnam 147 
San-Marcos'? 2o\c.- 6... sae sole co ees ca cen sece cowiclecscus sevens beh ann mane 290 - 
Santa Maria del Oro: .. 2s. coe coe woe a cece sc ge ns Secs Seas » oe ee pee 
Sayula ~ 2.2. 125 - e ee cee ne wn ne cee ee cree pone cee ce eee cele aa cwne seers 290 
Panay sie oe aera ee aie na! cere hh. SiS HE 1, ee 146 
PRATAP Sol Oe cain wwielees cule oe pnd ieee clove bn cla ee islet ae ee ha Psy or 8,9, 120 — 
EAS FESS od oie So cal laden, oh et Wide Sa dals oe ee eae s Mee Ta BL, 56 
PACORIO nied» one sc cve ce sapien ae adele Colle Sac Wecee Stee ses ce eee meena 290 
Reinet foots ee eo Saas tn coda. ona so ek scats eee Be: 8, 9,124 
PohaMrathr es Sie Ce oc dle Ce sed a Coo es Sto nists Oe ta ed eee eek a 9 
Magdalena .....------.------- 2-22 enone ene eee cere tere secre e cone cnes ~ 290 
Mercaltitane: (2.0. ce cock cece twee a ee ctbiuse sad eves bd eee ee 290 
MOGFIG = So ed 80d lovee dlc osee deeds nel eee eae sender sein Leg? tee 
Mono eee ois [orks tec eal SoS lak ese shia oks lee ere ew ee Seve 9 
M)mphe iii cc fl edceek Le clbsce sce dcte tlds. cee sle ole Jee esteee een enn Qian, 
Pangwitch-. 1... 2.22. ee ne cece cme cen es cone see ne cece s sew nene coun wane 49 
‘Laws relating to irrigation and water— 
Arizona, Btdbutee ots. *.. 05,2). 523 eecue ds besubeeeenes gv ehe ee 176, 177, 178 
Acequias, public and private rights in..--....--+.+------+--+-+--+--- 176 \ 
when taken out by private persons........-.------..---- a LG raan 
not to -be- interfered: with &. 02 6. s2eus cee adds nee dec ees eee L764. O88 
Animals to be controlled by shepherd.......----.5..--...---+------ 177 
By-paths prohibited over fields......---+.----+ .2-20- ---------- eee 176. ‘ 
Community ownership of ditches...-...----.-----.-----------+---- Jo TATE a 
Conveyance of waters, incorporation for.......----. --------+-+------- | 178. AS 
Convictions, appeals allowed Of se cdeseeesdeceseesii Lees ho eee 173.55 ae 
Crossing of roads by ditches....-- sesee. .----0 eoee +--+ e222 eee ee: 177,178 ‘S 
Customs: of ‘Sonora ‘in force:... 2.5.2 .cc6 ss. 5 8 '2g20.0 te aC ee oh eae 
Damages, how assessed .-.. -..- 0--- -22 5 22 ee nen cee eee ee teens, 76 a 
Dams, not to impede irrigation.....-.----- --+. ---- e200 - 22+ wenn ee 196) ia 
Elections, order and tt ener Bi bey ee 
Exclusive right to water, when... .....--- ---- +--+ eo 2+ eee eee e ne i Ana 
Fines.for‘refusal to labor... .... 02 setae edhcevseueuen eae 177 Ue 
Funds; road-making for-...... 2200+ 1-6 oe eco cbe clot ee oi 178 
Inhabitants, right to construct acequias: < cscs vetees caeele wouee een 177 Mt: 5 
Justices of the | peace, their duties... .-. 22252. 22 eee. eee see ee eee cece Wy be Fes, 
Laborers, when required. ...-. -..- -- 2-22 22-2 cece eens tone ceees 177 ne 
Land-owners required: to- labors. 2.00. 000s enc cee) Soesh dea eee Vy aaerne 
Overseers, pay and duties of......---..----- -se2e- eee ne eee eee ---- phy Mya p at 
Reduction works, when prohibited-...... 00.2.2 se. J UO “176 Cee 
Riparian rights, not recognized...... -..- 2... ---- --- 2-5 +--+ ee ee ee oe 176 te 
Scarcity of -water, how Met...-.0 22-28 ee Sos ee esos ele omens . 1772s 
Trees on ditches, owned: by ~~... ..-- 22 eee occ awn cna nees ~~ cecceenes 178 eee 
Water regulations in force... .-.--. -- 0+ esse ee sess see eee eee 178 2 ae 
Calitornia, statutes of *......- 180, 181, 182, 183, 184,185, 186, 187, 188,189,190,191, 
192, 193, 194, 195, > 
Acquisition of lands and water..... bidivs Leetey mis iraeeme 182, 189, 190, 191, 198 gh 
Agents, power to appoint >..---. -- 2-2. eee ee eee eee ce eee eee ee een eee 181, 182, a wal ¥ 
Assessments; how made-and paid:.... ... 00620 see see ees ooo ne ence ease 180 25 oR 
Assessors and deputies, qualifications and duties of... ..180,183,184,185,187, - 
188, 189, 191 uy 
* Wright district act and acts amendatory. a . 
di , ia ‘ 
te 1: ich hia 
Pt as ae a 
i \ Shy 





- YZ is Ly tl Pet b { 
Sagat ui 
". uke , ¢ 
Pete INDEX. OTL 
paeten ; ; Paes Page. 
Laws relating to irrigation and water—Continued, 
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Laws relating to irrigation and water—Continued. 
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